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The Wirt Volt Indicator. 


This indicator is for practical use in elec 
tric-light installations to obtain readings of 
the electromotive force at different points. 
The manipulation of the instrument is sim- 
plicity itself, so that others besides skilled 
electricians can obtain an indication of the 
electromotive force of an electric-light line. 


The Wirt volt indicator consists of a num- 
ber of coils of varying resistance, arranged 
with plugs, as in a rheostat. These coils, in 
indicators for incandescent lights, have a 
total resistance sufficient to indicate up to 115 
volts. For incandescent lines there is always 
80 volts in the principal coil. This is bal- 
anced by a constant battery, connected with 
the galvanometer. If, therefore, the E.M.F. 
to be indicated should be exactly 80 volts, 
the galvanometer needle would point to zero. 
If the current should be stronger, the gal- 
vanometer needle would be deflected to the 
side opposite to that which it is thrown by 
the battery, until, by taking out plugs and 
throwing in resistance, the needle will ulti- 
mately go to zero. By multiplying the fig- 
ures opposite to the plugs taken out, the 
E.M.F. is shown. 

The instrument, as shown in the cut, is 
complete in itself, and consists of the rheo- 
stat, constant battery, sensitive galvanometer 
and attaching cord. It is for any incandescent 
system having an E.M. F. of 80 to 145 volts. 
The minimum reading is 80 volts. The in- 
dicators can be made, however, with any 
number of volts to be continually in circuit. 
It is intended, also, to make these indicators 
for greater E.M.F. 

It will be seen from the cut that a connec- 
tion with the circuit may be readily and 
quickly made, as all that is necessary is to 
unscrew a lamp and screw in the attaching 
plug. 


—-2-—___. 


Firing Great Guns By Electricity. 


The realms of Jack Tar are at present un- 
dergoing a process of rehabilitation: Elec- 
tricity is the handmaid and many of the 
household gods of the past century are being 
relegated one by one into the deep locker of 
the legendary lore of the sea. The latest in- 
novation isan improved system for discharg- 
ing artillery on shipboard by the use of the 
electric spark, and it has many advantages 
over the time-honored “lock and lanyard,” 
not the least of which is, that it permits the 
most effective use of broadside firing and 
eliminates in a great measure the uncertainty 
of random firing, owing to the smoke, etc. 

This system was devised for use in the 
Austrian Navy by M. E. de Wohlgemuth, 
captain of corvette, and M. Siegfried Marcus, 
mechanical engineer, and consists, essentially, 
of an induction coil composed of a series of 
Separate secondary, fine wire coils wound 
over a primary inducing coil of thick wire 
formed over an iron core and provided with 
a contact breaker. These secondary coils are 
connected, each in separate circuit, with 
their guns at the side, the special feature 
being the introduction into these circuits of 
condensers to augment the intensity of the 
spark. The firing point is on the bridge of 
the ship from whence any or all of the guns 
can be discharged. 





The Creil Experiments. 

The utmost uncertainty still appears to at- 
tend the proposed experiments of M. Marcel 
Deprez on the electrical transmission of 
power between Creil and Paris. It will be 
remembered that after the series of trials 
made with the first type of dynamo, it was 
decided that these should be replaced by a 
new pattern, in which the armature is formed 
of two Gramme rings of large dimensions, 
and mounted in tension. We recently saw 
these rings in course of construction in the 
workshop of MM. Breguet, and they are 
probably completed before this date. Almost 
all the other parts of the installation are 


a bear, before he had trapped him. This 
article suggests the possibility of a definite 
abandonment of the undertaking, for want 
of additional funds to carry out further and 
larger trials. The conclusion is, however, 
a little premature, considering that the ex- 
periments with the new machines have yet 
to take place. 

Arguing the matter in quite a different 
|fashion, M. H. Fontaine, the well-known 
| electrician, concludes that failure will again 
| reward the sanguine instigator of the under- 
‘taking and his financial disciples. In the 
Bulletin Technologique of the Societe des 
| Anciens Eleves of the Ecole des Arts et 
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ready, and the line has been fixed for several 
months, and it is only reasonable to hope, 
therefore, that some decisive experiments 
will be carried out without much further de- 
lay. That they should take place, and that 
they should be successful, is much to be 
hoped, for further failure would probably 
discourage the syndicate, which has already 
expended a large amount of money on this 


affair, and will probably feel but little in-| 


clination to find further capital, if a third 
failure should succeed the two abortive trials 
that have already taken place. 

It is somewhat curious to find such a 
lively interest maintained in Paris amongst 
electricians and engineers on this long drawn- 
out experiment. The press too, not the 
technical section of it only, but the daily 
papers, continue to find attraction in_ it. 
An article in the Petit Journal, signed 
Thomas Grimm, but evidently inspired by 
some one better posted on the subject than 
the Paris chroniqgueur, appeared a short 
time since, under the title of ‘‘ The Bear’s 
Skin,” a heading which sufficiently indicates 
the spirit in which the notice was penned. 
In La Fontaine’s fable, from which the head 
line was borrowed, it will be remembered 
that a presumptuous hunter sold the skin of 


| Metiers, he criticised the employment of 
high-tension dynamos, and transmissions to 
long dis'ances, he added, ‘* Awaiting an ex- 
periment which I earnestly hope will be suc- 
cessful, but which I believe to be physically 
| impossible, I will add a last remark. In 
1881, M. Deprez stated that it was possible to 
| transmit a power of several horses through a 
line of telegraph wires from Paris to Mar- 
seilles, that is to say, with a resistance of 
16,000 ohms. In 1882, at Munich, he trans- 
| mitted a quarter of a horse-power with a 
| resistance of 953 ohms. In 1883 he trans- 
| mitted several horse-power with a resistance 
|of 160 ohms. In 1884 he abandoned the 
idea of a telegraph wire, and laid between 
| Paris and Creil a cable of silicious bronze, 
| the total resistance of which does not ex- 
|ceed 100 ohms. Let us hope that gradually 
| he will increase the strength of current and 
| reduce the resistance, until he finds himself 
in accord with Gramme and Siemens. When 
he reaches that point I predict for him a 
great success.” The somewhat discouraging 
assertion of M. Fontaine, has brought a pro- 
test from M. G. Cabanellas, a well-known 
electrician, who, on the contrary, firmly be- 
lieves in the success, not of the experiment 
of M. Duprez, the result of which he awaits, 








but in the success of the problem of the 
transmission and distribution of energy. 
From the foregoing it will be seen how little 
agreement there is between the best authori- 
ties, and how difficult it is to foresee the re- 
sult of the Creil experiments. 

It must be borne in mind that the first 
failure of M. Duprez had nothing to do with 
the question of transmission. It was solely 
the dynamos, which on being tested showed 
defects in construction ; faulty proportions 
of armatures and magnets ; imperfect wind- 
ing, etc., and it was absolutely necessary to 
reconstruct them entirely, to abandon the 
new type, and to fall back on’ an old and 
well-tried system, adapted to the high poten- 
tials that enter into the new scheme of M. 
Deprez. We have already pointed out that 
the altered arrangements of the experiment 
have necessitated a reconstruction of the line 
under the most costly conditions. As to the 
dynamos, problems of the same order have 
presented themselves, and the event only will 
show if they have been solved. One thing 
may be asserted with confidence ; that the 
experiment, even it be attended with a full 
measure of success, will not lead to a new 
system of transmission of general commer- 
cial value. Such a costly method of util- 
izing natural sources of energy need not be 
seriously considered as a commercial prob- 
lem while our coal supply remains, and as 
on a moderate computation the world con- 
tains a store sufficient to supply the demands 
of industry for 2,000 years, the success of M. 
Deprez’s experiment is not of vital import- 
ance to the present and many future genera- 
tions. Under these fortunate conditions it 
will always be cheaper to use coal consumed 
beneath a steam generator, than to employ 
natural sources of energy, a process attended 
with more expenditure than many imagine, 
and to then transport power by electricity, 
and to distribute it where it is required. It 
is perhaps a natural error, against which 
science should exert its authority, that elec- 
tricity can be adapted to any purpose, and 
that work of all kinds can be usefully done 
by it. The great progress that has been 
made in its various applications during the 
last few years, has led naturally to the belief 
that almost all problems can be solved by its 
agency. This Marcel Deprez experiment 
offers a good illustration. Here is an under- 
taking which will have cost nearly a million 
francs. Admit that one-half, or even three- 
fourths of this large outlay, have been made 
in preliminary tests, in general expenses, in 
the innumerable disbursements appertaining 
to such a special work. There would in 
such a case be an outlay of 250,000 francs, or 
£10,000, for an installation intended to trans- 
mit 100 horse-power over a distunce of 35 
miles. Assuming that the result anticipated 
be realised in its entirety, how would any 
common-sense manufacturer receive the 
proposition that he could obtain 100 horse- 
power for nothing, making use of a gratui- 
tous natural source of energy, the sole con- 
dition being the outlay of a trifling capital of 
£10,000, and the subsequent maintenance of 
the plant ? Would he not prefer to purchase 
coal and burn it for generating steam on the 
good old-fashioned plan? We fully realize 
and appreciate the wonderful part that elec- 
1ricity has been called upon to play during 
recent years in science and industry, and the 
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changes—nay, almost the revolution—it has 
brought about in some directions. But ata 
time when so much attention is directed 
towards the long protracted experiments of 
M. Deprez, and when such great results are 
expected to follow from them, we think that 
some protest may wisely be raised against 
the exaggerated views which are too widely 
held and inculecated. The transmission of 
energy to a great distance is a highly in- 
teresting scientific problem. It may possibly 
find exceptionally a practical application 
But to have a commercial value, such trans- 
mission must be limited to high powers sent 
over short distances, or to small powers 
transmitted over moderate distances ; within 
such limits there would be found numerous 
useful applications. To go beyond these 
limits would be a waste of money and time, 
but this conclusion, which we think must 
recommend itself to every one, does not 
lessen our admiration for M. Deprez, whose 
investigations and experiments, conducted 
with so much patience and energy, have 
contributed so greatly to science, nor to his 
supporters who have willingly advanced 
their money to carry out the experiment. 
Doubtless all this good work will not be lost, 
and developments at present unforeseen may 
grow out of what appears at present to be 
little short of a great failure.—London En- 
gineering. 
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Electric Conductivity of Metals and their 
Alloys. 

M. Lazare Weiler, ina paper read before 
the Societe Internationale des Electriciens, 
says: The conductivities of different metals, 
as compared with silver and pure copper, 
are given in the following table : 


gi LE COO ee 100.00 
I IN oir cceidedicdes 6 aos 100.00 
Copper, refined and crystallized...... 99.90 
Bronze, silicious, telegraphic........ 98.00 
Copper and silver alloy, equal parts . 86.65 
ONE, DON occ ss save ccswsetswescoss “OOM 
Copper with 4 per cent. ofsilicon.... 75.00 
Copper with 12 per cent. of silicon... 54.70 
Pa 54.20 
Tin with 12 per cent. of sodium...... 46.90 
Silicious bronze, telephonic......... 35 00 
Copper with 10 per cent. of lead... .. 30.00 
MO, NOs 5 sig cist o ccomeenieerscese 29.90 
Phosphor-bronze, telephonic........ 29.00 
Brass, silicious, 25 per cent. zinc..... 26.49 
Brass with 35 per cent. of zinc....... 21.50 
NE IIs 65is- ov cemoauensnie’s 17.70 
Gold and silver alloy, equal parts. .. 16.12 
ote ci aE TERE ne 16.00 
UN ON NON aid g.s-siecncointpowssimeds 15.45 
ye re 12.70 
Aluminium-bronze......... 12.60 
IONS BEI. cu rc caidiecnnenices acne 12 00 
re 10.60 
Copper with 10 percent. of nickel.... 10.60 
Cadmium, 15; mercury 85.......... 10.20 
Bronze, mercurial, dronier.......... 10 14 
Arsenical copper, 10 per cent arsenic 9.10 
A RS a Ones 8.88 
Bronze containing 20 per cent. tin.... 8.40 
NMR NOR ahha ent Face ndamastieragic 7.89 
Phosphor-bronze with 20 per cent. tin 6.40 
Copper with 9 per cent. phosphorus. 4.90 
PIN aaah adaeing: bahia 3.88 





Code Telegrams, 


The introduction of the sixpenny rate for 
telegrams in this country has given rise to 
many suggestions by which the public may 
obtain the very fullest value for theirmoney. 
Although these suggestions are hardly a 
logical sequence of the recent change, for 
most of them would have applied with equal 
force in the case of shilling telegrams, yet 
the mere fact of a change having been made 
has been sufficient to arouse attention and to 
stimulate dormant ideas, It ishardly proba- 
ble that the Postal Department will them- 
selves undertake the formation of a code, 
seeing that this would involve an expense 
which would not only yield no return, but 
would tend to decrease the revenue. At the 
present time several code books exist which 
might be more generally used than at present, 
and which would in all probability be used, 
were not their price practically prohibitive 
to the general public, and their dimensions 
far too great. A code book for general use 
must be a pocket-book. in the literal meaning 
of the expression, and must be priced | 
accordingly. The registration of addresses, 
which has very freely been taken advantage , 
of by commercial firms, and to some extent 


more taken advantage of if the registration | 
‘fee were reduced, which course would not, | 


we think, prove other than an increased 
source of profit to the Post Office, even if 
the reduction in the number of words of 
which a telegram so coded would consist, is 
allowed for. The universal adoption of an 
international code is a consummation hardly 
to be expected, valuable as such a code to 


would undoubtedly be.—London Electr.cal 
Review. 


———_ + mo —___—_ 


Electric Light Belting. 


A collection of the various styles of belt- 
ing manufactured by Laurence & Herkner, | 
of this city, is shown in the cut on this page. | 
Not the least of the difficulties with which 
the electric-light inventors have had to con- | 
tend is that of getting belting that should be 
of uniform thickness, straight, smooth, and 
of a strength that should endure the high 
rate of speed requisite for the dynamos, run- 
ning, as they often do, at the rate of 2,000 
revolutions a minute. Seeing the import- 
ance of having belts that would transmit the 


so long a great objection to electric lights, 
this firm began early to experiment, and now 
point with pride to the success achieved by 
their efforts. 

They have manufactured miles in length 
of electric-light belts, and we are told have 
yet to hear of any failure in their perform- 
ance. They make a specialty of electric- 
light belting, and assure their patrons that 
all goods shall justify their excellent reputa- 


tion. 
——__ +--+ 


* * Some experiments with a piece of 
steel which was almost unmagnetizable were 
recently made in England. The steel was 
made by Messrs. Moses Eadon & Sons, of 
Sheffield, under Hadfield’s patent, and con- 
tains 15 per cent. of manganese. One side of 
the specimen has been polished, and shows 
that the steel is capable of taking a very high 
finish. The present specimen has a tensile 
strength of 45 tons to a square inch. To 
test it magnetically, the bar was first | 
‘‘touched” with stee] magnets, but these | 
had evidently no effect upon it. It was then 
placed between the poles of a powerful 
Ruhmkorff electro-magnet excited by forty | 
large tray Daniell cells arranged in fours for | 
quantity, and ten in series. The bar was, | 
however, still unaffected by the magnetism | 
as far as could be perceived by the hand. 
On testing it by a delicate magnetometer, 
however, it was found to show a slight trace 
of magnetism. The magnetization per 
gramme was found to be 0.013 centimeter- 
gramme-second units, whereas some speci- 
mens of steel show 50 to 100 C. G. 8. units 
per gramme. 








the public, but not to telegraph companies, | 


| 
by the public, isa form of coding which is 
a legitimate part of the work of the Postal 
Departinent, and would probably be much 


| Natural Gas and Electric Light. 
| Editors Electrical Review’: 
| The Allegheny County Light Co., of Pitts- 
burgh, Pa., have since June last been eae) 
natural gas only for fuel under their boilers, 
eonsisting of a battery of four, of 100 horse- 
power each. The first thing that you are | 
sensible of on entering the boiler-room is the | 
absence of the almost unbearable heat usually | 
|found there, and the entire absence of a/| 
perspiring coal-begrimed specimen of hu. 
manity sitting at the entrance trying to keep | 
cool. 
The gas is conveyed in pipes from West- | 
|moreland County, 30 miles distant from | 
| Pittsburgh, and enters the boiler-room from 
| the mains at a pressure of six pounds, pass- | 
|ing through a regulator which reduces it to 
|from six to twelve ounces per square inch 
before being led to the boilers. It burns | 
with a roaring sound something like a blast 
furnace. 
Mr. McGonnigle, the secretary of the com- | 
pany, states that it effects a considerable sav- 
ing, and that they are able to dispense with 
the services of one firemen and the expense of 
hauling away ashes. The boiler flues have 
not been cleaned in five months, as the gas 
emits no smoke, consequently there is no 
|scraping to be done. The boiler-room in 
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beauty,” and were it not for the warm atmos. | 
phere it might be used as an office by very eco- 
| nomical companies. This company run some | 
300 Brush arc lights,’and are doing a very suc- 
cessful business under the able management 
|of Mr. 8. A. Duncan. Two portable boilers 
and engines, of 25 horse-power, mounted on | 
trucks with dynamos are kept standing in | 
the station ready to supply light, at a 
moment’s notice, for pic-nics, railroad and | 
other corporations requiring light for out- | 
door operations. The officers of the com- 
pany are Jos. S. Brown, President ; Jas. E. 
Ridall, vice-president ; 8. A. Duncan, mana- 
ger ; R. D. McGonnigle, secretary and treas- 
uere. | 
Our electric light brethren on reading this | 
will wish they were so fortunately situated, | 
but they can console themselves with the | 
fact that the day is not far distant when 
| natural gas will be distributed to various parts | 
|of the country ; the matter is now under | 
consideration, and Mr. Geo. Westinghouse, 
| of air-brake fame, is understood to be the 
| prime mover in the matter. M. 
Pittsburgh, Nov. 2. 


—-_ 
— The installation of arc lamps at 
Chemnitz, Saxony, possesses some points of 
novelty. The arcs are of the differential 
type, and take from eight to nine ampercs. 
When the full light is not wanted, they hang 
inside six lanterns covered with transparent 
red calico. To each of the six sides is 
hinged below a triangular piece of the same 
material, each of these pieces bearing on a | 
curved hook a brass ball. 





| wires being completely hidden. 


and negative. 


close the pyramidical space below the lantern 
under the upper case. If the lamp is to give 
its full light it is lowered, when, by its 
weight, it presses the triangular pyramidal 
sides apart and descends. When it is to be 
raised again the cylindrical top of the lamp 
comes first in contact with six bars, which 
are fastened to the apex of the sides of the 
pyramid and bent outward. The pyramid 
opens and allows the lamp to enter the 
lantern, whilst the bars slide over the lamp 
globe, which is of strong glass, bringing the 
pressure of the balls to bear against the 
lamp, and thus securing its ascent in the 
central line. 

—— The Troy Electric Light Company 
are building a crib six feet square and about 
twenty feet deep at the foot of Liberty street, 
for the purpose of collecting water from the 
river to feed their boilers at their station at 
the corner of River and Liberty streets. 
Manager Powers and Superintendent Che- 
ney, of that company, who are superintend- 
ing the work, thought they would devise 
some scheme whereby they could keep the 
crib clear of water to allow the men to go on 
with their work without getting wet. A 
bright idea struck them. Instead of getting 
a donkey pump and engines, which it would 
take a day to place in position, they took one 
of the old dynamos and made 
a motor of it. They then pro- 
cured a power pump, and 
attached two lines of wire to 
the motor from the station, and 
the water was thus pumped 
out by electricity, it being 
the first time that electricity 
has been used for such a pur- 
pose in this city. A large 
crowd witnessed the experi- 
ment. An eight-inch main 
which the company have been 
building, from the station to 
the crib, is now complete. 
One of the three large 150 
horse-power boilers, to furnish 
power at the station, has 
been received and placed in 


position. The other two are 
expected some time next 
week. 


—— The Naval and Mili- 
tary Club, Piccadilly, has 
earned the distinction of be- 
ing the first club in London 
with sufficient confidence 


power evenly, in order to avoid the flickering | place of being a coal-hole, as is usually the ;in electricity to adopt it as its means of 
|casein electric-light stations, is ‘‘a place of | lighting. 


Considerable difficulty was at first 
experienced in procuring suitable space for 
the electric machinery, but with the removal 
of some old stables in the rear a substantial 
engine house, with every requisite, has been 
erected by the contractors. Two steel 
multitubular boilers, with engines of the 
compound type, and fitted with automatic 
gear, have been specially manufactured by 
Messrs. Davey, Paxman & Co. The two 
substantial dynamos worked off the large fly- 
wheels have been manufactured in New 
York for this club. Either of the engines or 
dynamos are sufficient for the whole present 
electric lighting of the club, and they are 
coupled up so as to give the most complete 
confidence. Added to this there are a set of 
50 large accumulators, not only as a safe- 
guard against any possible stoppage of the 
machinery, but also for supplying the light- 
when the engines are not working. The 
lights are at present fixed throughout the 
whole of the club proper, and in some other 
departments—notably, the kitchens. In the 
principal rooms they are mostly fixed in 
elaborately etched and cut glass vases of 


| Adams design, suspended from the ceiling, 


and cast a soft and _ well-diffused light 
round. The work of laying the wires has 
been a difficult one, owing to the character 
of the decoration and the necessity of the 
witches 
are provided for turning on and off the 
various rooms in sections, and the require- 
ments of the insurances have been met by 


| not only putting safety fuses on the one elec- 


trical pole of the wire, but on both positive 
All the wires are covered 
witb no less than four separate coatings of 


These balls prcss | insulation, and are protected by ornamental 


the six pieces together by their weight and | wood mouldings. 
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The Security Electrical Trap. 

As every important invention comes to 
the knowledge of men, it is eagerly snatchrd 
up on the score of its usefulness, while de- 
fects of its construction and complexity of 
methods are charitably overlooked in the 
gratification that attends the satisfaction of a 
want. Soon after its entry into use, how- 
ever, the patrons of the article begin to ex- 
amine more critically its operation, and to 
wish that ‘‘ this” could be dispensed with or 
that ‘‘ that” could be added; in short, more 
simplicity and greater efficiency is demanded. 

The electric burglar alarm in this re- 
spect has shared the fate of most all other 
machinery, electrical and mechanical. It is 
a common complaint that the details of the 
electric burglar alarm are such as not to be 
readily within the grasp of any but experts, 
that the plant is expensive, that its applica- 
tion requires special skill, and that its subse- 
quent care and maintenance is a source of 
concern to the novice. At this juncture 
Messrs. E. 8. Greeley & Co., 5 and 7 Dey 
street, New York, the well-known manufac- 
turers of electrical goods, and the perpetu- 
ators of the old firm of L. G. Tillotson & Co., 
have invented and taken the necessary steps 
to patent an Electric Burglar Alarm device, 
which they have christened ‘the Security 
Electricity Trap,” which makes it possible 
to do away with the insertion of window and 
door springs, as well as a multitude of wires. 
It brings the electric burglar alarm and its 
application down to simplicity itself, so that 
a complete outfit can be bought for much 
less money, located upon the premises in 
one-fifth the time usually required, and the 
whole wrk accomplished effectively and 
understandingly by the merest tyro in elec- 
trical lore. 

The Security Electrical Trap is a circular 
metal case, two and three-quarter inches in 
diameter and three-quarters of an inch deep. 
Projecting from the case less half-an-inch is 
a movable arm or lever pivoted in the case 
center. The lever has an axial action, and 
at its free end moves through about two 
inches of an are. At the outside extremity 
of the trap lever is an eye, to which one end 
of a small cord is attached, the other end ter- 
minating in a small brass ring. In practice, 
the trap is fastened by m- ans of screws to 
some convenient permanent fixture upon the 
premises to be protected about twelve inches 
above the floor surface. The cord, which is 
of the required length, whether five feet or 
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twenty, is stretched across the room or 
thoroughfare, and the brass ring looped over 
a small hook, screwed into another perma- 
nent fixture. In looping the ring over the 
hook, care is taken to draw the string suf- 
ficiently tight to pull the trap lever forward 
half way into what is termed the “ set” posi- 
tion. Upon the face of the trap is an indi- 
cator, ingenious in its simplicity, that records 
whether the proper tension is upon the cord, 
or whether it requires to be slacked or still 
further tightened. 

After adjustment, should the cord be dis- 
turbed by being broken or even struck 
against, as would be the case in event of any 
one passing over the ground, an electric 
alarm would be given. By means of branch 
cords attached to valuables, as in show win- 
dows, they can be prevented from abstrac- 
tion against any one reaching in from the 
outside. 

The Security Trap is practically an auto- 
matic electro-mechanical circuit closer that 
reduces the burglar alarm circuit to the sim- 
plicity of the ordinary electric call-bell sys- 
tem, in which the trap is the push button. 





As in the case of buttons, as many traps as 
desired can be placed upon a single circuit. 

It is a valuable auxiliary to elaborate sys- 
tems of burglar alarms, and, as it is made up 
for either open or closed circuit work, it will 
be found of the highest value to the trade. 

—__ ae —____—__ 
The Diehl Electric Motor. 








** Paraffine wax, the material which | ** At the mecting of the Academy of 


furnishes the obelisk with a coat to protect 
it from our climate, and which is so largely 
used in the manufacture of telephone cables, 
is a wonderful product, and although it 
comes from the noisome, pitchy dregs of 
petroleum, still it is snowy, pure and 


| tasteless, and it appears in some of the cost- 


This new motor, illustrated on this page, | liest candies, as well as in the covering of 
is the invention of Philip Diehl, of Eliza-| 8 icles exposed to agents which destroy the 
beth, N. J., and is controlled by the Electri- | hardest metals. It is impervious to acid as 
cal Supply Company. By referring to the | well as to moisture, and its application to the 
engraving, it will be seen that the field mag- | Obelisk is expected to preserve that relic 
net of the motor is placed vertical and hinged of Egyptian antiquity without much, if 
at the top, being supported ina frame. The |any, injury to its appearance. 


lower ends of the field magnet encircle the 


* * Lieut. Buller Carter, of Bow Lane, 


armature, which is also supported in bear-| London, has invented a new engraving ma- 


ings in the frame. The method of regulating | chine, in which electricity has been intro- 


the speed consists in varying the distance of 


duced into the mechanism with great suc- 


the pole-pieces of the field magnet in relation | cess. It is chiefly intended for decorative 


to the armature. 
means of levers, fixed to the lower part of 


This is accomplished by engraving upon metal work, and is capable 


of producing high-finished results with a 


the pole pieces, and joined together by a_/ celerity in which manual work is completely 
guide-pin, which slides in aslotin the frame; | distanced. The words or designs to be en- 
the pole-pieces may be separated or brought | graved are first furnished by a setting of 


together according to the speed desired. A | ornamental types or stereotype plate. 


Over 


thumb-screw will, when fastened, hold the | this is passed in parallel lines an arm of the 





“LECT WORD’. 
Tue Drea. ELectric Motor. 


pole pieces in any desired position. When 
used in connection with a sewing machine, 
the motor is secured to the under side of the 
table in an inverted position, and the regu- 
lating lever connected to the treadle. It is 
evident that by varying the distance between 
the pole-pieces and the armature the speed 
will vary for slow or fast work. 

The electromotive force required for No. 1 
motor is § volt; for No. 2 motor is 4 
volt. The motor may be operated by dy- 
namic current or a Grenet, Bunsen, Grove, 
or any other strong battery. Each brush 
holder is provided with a hole, into which a 
terminal of the connecting wire is placed, 
and fastened by the thumb-screw. 

This motor is attracting considerable atten- 
tion because of its practical usefulness. 

——_r- a oe—__——__ 


...- At Washington the Western Union 
Telegraph Company use the bicycle in the 
delivery of messages very successfully. It 
has four which the messengers keep busy 
all the time. 

.... There is an interesting article in the 
October number of the Fortnightly Review on 
cheap telegrams. It is in this month that 
the new system, with its cheap sixpenny 
rates, comes into practice ; and the author of 
the paper, after heartily endorsing the re- 
form, says that the change will revolutienize 
the details of their system of telegraphy. 
Among the changes proposed is the French 
practice of dispensing with the envelope and 


using a sheet of paper with a gummed flap. 
He also is in favor of paper with as few rules 
as possible, so that the form may be simple. 
Another proposal is that the wires be hired 
out for purposes of conversation during 
slack hours. During certuin portions of the 
day a large portion of the force is idle, and 
the telegraph revenue might be raised by 
leasing lines to individuals in somewhat the 
same way that they are to newspapers. 
Another convenience would be a system of 
boxes distributed throughout the city, where- 
in telograms might be collected at short in- 
tervals, thus doing away with special mes- 
sengers when the messages were not very im- 
portant. 





ntachine, to which is attached a fine pro- 
tected platinum point. The motion of the 
arm is responded to by that of a table, 
which carries the metal to be inscribed or 
decorated beneath the point of the graver. 
The types or stereotype plate, by raising 
the platinum point, puts into circuit a cur- 
rent of electricity, which, acting upon an 
electro-magnet, raises or depresses the graver 
and produces an enlarged or reduced en- 
graved copy of the types upon the metal on 
the table, and does this with perfect accuracy. 


* * Remarking the regularity with which 
the electric street lights are now kept burn- 
ing. an el: ctrician says: ‘‘It is only three or 
four years since the early objections to gas 
as an illuminant were urged against electric 
lights, and with even more force, for the elec- 
tricity is not stored, and the success of elec- 
tric lighting depends upon the continued 
maintenance of the machinery in good order. 
But experience has shown that there is really 
very little risk of a breakdown. I know of 
electric-light plants that have teen run with- 
out a break for four years, and the failures, 
where any have occurred, have been insig- 
nificant. The theoretical risk is always pres- 
sent, I admit, but it does not seem to amount 
to much in practice. This is an encouraging 
thing to those who are devising electrical ap- 
paratus for running street cars. In such 
apparatus the current or horse-power must 
be an assured fact, and no amount of inge- 
nuity in the construction of motors, or 1n dis- 
tributing electricity, would compensate for 
any failure at the central station. The ques- 
tion of distributing the current so as to run 
a large number of cars, without increasing 
the electromotive force of the currents be- 
yond safe limits, is, I believe, in a fair way 
to be solved, though the invention is not yet 
ready to be made public. That is really the 
most important remaining question. here 
is no doubt that we can run one or two cars 
by electricity over a line of moderate length, 
and at a rate of cost permitting their use in 
regular traffic. But we have yet to prove 
that we can run two, three or four dozen on 
the same line, without risk of destroying the 





Sciences at Paris, Oct. 27, M. Deprez re- 
ported that an experiment for the transmis- 
sion of electrical power over a distance of 
fifty-seven kilometers between Creil and 
Lavillette, was a success. He stated that a 
forty horse-power current out of eighty had 
been conducted over the line without the 
current heating the wire or the dynamo ma- 
chine. 

* * The following method is recommended 
for coloring soft solder, used for uniting 
brass without showing the joint: First, pre- 
pare a saturated solution of sulphate of cop- 
per bluestone in water, and apply some of 
this on the end of a stick to the solder. On 
touching it then with an iron or steel wire, it 
becomes coppered, and by repeating the ex- 
periment the deposit of powder may be 
made thicker and darker. To give the solder 
a yellow color, mix in part of a saturated so- 
lution of sulphate of zine with two of sul- 
phate of copper; apply this to the coppered 
spot and rub it witha zinc rod. The color 
may be still improved by applying gilt pow- 
der and polishing. On gold jewelry, or 
colored gold, the solder is first coppered as 
above; then a thin coat of gum or isinglass 
solution is laid on and bronze powder dusted 
over it, making a surface which can be 
polished smooth and brilliant when the gum 
is dry. 

* * Mr. Percy Smith writes to the London 
Times that ‘‘the most probable cause of the 
liability of certain trees to be struck by 
lightning is that they are bad conductors of 
electricity. The suggestion that oak trees 
are struck because they contain iron 1s both 
erroneous and absurd. If oak did contain 
iron, it would in all probability increase its 
conducting power and act as a preservative. 
If oak contained an estimable quantity of 
that metal, the wood would turn black on 
exposure to air, on account of the tannin 
which is present. This blackening may be 
seen surrounding the iron nails in any oak 
fence. The contour of the ground, nature of 
the soil and presence or absence of water 
have more influence in deciding the locality 
of an electric discharge than the height of a 
tree. Add to this the difference in conduc- 
libility between various woods and we have 
at once an explanation of the apparent pecu- 
liarity of tall trees escaping unharmed while 
shorter trees are destroyed.” 


* * The Cowles Company have been ex- 
perimenting on a small scale in Cleveland, 
O., for about a year, and have reduced the 
cost of manufacture of aluminum very much. 
In the apparatus devised and now employed 
by the Messrs. Cowles, a column of fragments 
of well-calcined charcoal, so prepared and 
arranged as to present the requisite electrical 
resistance, is embedded horizontally in finely- 
pulverized charcoal, and covered by a layer 
of the same material coarsely broken, the 
whole being arranged in a box of fire-brick, 
covered with a perforated tile, and opened at 
the ends to admit two carbon electrodes an 
inch and a half in diameter. Through these 
the current from a dynamo-electric machine 
is now made to traverse the central core of 
carbon, whereby such a temperature is at 
once produced therein that platinum or 
iridium may be instantly melted, and the 
most refractory oxides already named are not 
only fused, but reduced to their elemental 
state, with formation of carbonic oxide gas. 
If alumina, in the form of granular corun- 
dum, is mingled with the carbon in the elec- 
tric path, aluminum is rapidly liberated, 
being in part carried off by the escaping gas, 
and in part condensed in the upper layer of 
charcoal. In this way are obtained con- 
siderable masses of nearly pure aluminum, 
and others of a crystalline compound of the 
metal with carbon. When, however, a por- 
tion of granulated copper is placed with the 
corundum, an alloy of the two metals is ob- 
tained, which is probably formed in the over- 
lying stratum, but at the close of the opera- 
tion is found in fused masses below. In this 
way there is produced, after the current has 


passed for an hour and a half through the 
furnace, four or five pounds of an alloy con- 
taining from 15 to 20 per cent. of aluminum 


separate motors. I think it will be done, and | and free from iron. The company are build- 


that too, before very long.” 


ing extensive works at Lockport, N. Y. 
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In the telephone argument in Washington 
Saturday last, the hearing was conducted 
by Secretary Lamar, Commissioner of 
Patents Montgomery, and Assistant Secre- 
tary Jenks. Mr. Alexander Graham Bell 
sat beside his counsel, Mr. Storrow, of 
Boston. The Pan Electric Company was 
represented by Casey Young, R. C. Morgan, 
of Memphis, and others. General Bradley 
T. Johnson represented the Washington 
Telephone Company, and Messrs. Hum- 
phreys and Sheppard represented the Globe 
Company. Quite a discussion took place as 
to the scope of the investigation and the 
legal points that must be discussed. Secre- 
tary Lamar finally said that he had no 
power over the Patent Office, and the ques- 
tion at issue, in his opinion, was simply 
whether he should advise the Attorney 
General to bring suit to cancel the Bell 
patent or set it aside. That was a matter he 
should like to have argued. The attorneys 
were present as friends of the Department 
to assist it in reaching a conclusion. With- 
out reference to litigation in other courts, he 
regarded it as advisable and in the public 
interest to postpone the hearing of arguments 
until Monday, November 9. 





The American Electric Manufacturing 
Company, of this city, has closed a con- 
tract with Mr. S. S. Badger, a successful 
electric-light manager of Chicago, in which 
a Western branch of this company is estab- 
lished at Chicago, with Mr. Badger in charge. 
We think President Goff, of the American 
Electric, has made a wise move and secured 
the co-operation of an energetic and wide- 
awake electric-light manager, who will zeal 
ously push the interests of this company in 
the West. 





The regular meeting of the New England 
Telephone and Telegraph Company was held 
in Boston last week, General Thomas 
Sherwin, the new president, in the chair. 
The committee appointed to look into the 
matter of a dividend asked for further time. 
The number of telephones taken out since the 
increase of rates, is between 1,000 and 2,000. 
This is a reduction from between 17,000 and 
18,000, the number‘under control of the 
company. 





It is said Mr. Graetzel claims to have suc- 
ceeded in producing pure magnesium by 
electrolysis, and at a price much less than 
that at which it has hitherto been sold. 
Therefore there are serious thoughts of using 
it for lighting purposes. The Bremen 
aluminium and magnesium manufactory 
that is working the Graeizel process have 
just offered two prizes for magnesium lamps 
with clock-work movement. Five hundred 
and two hundred marks ($125 and $50) will 
be awarded to the constructor whose lamps 
shall be adjudged the best and most practi- 
cal. 





The Western Electric Company expect to 
complete, this week, the work of laying a 
submarine cable extending between Nobska 
Point light, near Wood’s Holl, Mass., to 
East Chop light, on Martha’s Vineyard, a 
distance of about five miles, and from 
Cotamy Point, same island, to Great Neck, 
near the western end of the island of 
Nantucket, a distance of eighteen miles. 
The cable was received from England last 
week, and will be laid under the direction 
of Mr. F. M. Ricketts. The Board to test 
and inspect the cable on the part of the U. 
8. Signal Department consists of General 
Hazen, Prof. Mendenhall, and Lieut. Wood- 
ruff. 


A STRONG TEAM. 

A correspondent makes mention of one of 
the best men iu the electrical field as fol- 
lows : 

‘*A recent visitor te Indianapolis was a 
gentleman whose name well deserves to be 
linked with that of Professor Bell in con- 
nection with the marvelous achievements of 
the telephone. From his youth Ezra T 
Gilliland was interested in electricity and 
electrical apparatus, and became exceedingly 
proficient and skillful in fashioning the 
various implements by which the subtle fluid 
was made to serve the purposes of man 
When Professor Bell needed some practical 
work done to embody his ideas of telephon- 
ing Gilliland found his way to the shop, and 
if I mistake not was the first person who 
ever heard the human voice conveyed over a 
wire by means of electricity. At that time 
he did not comprehend the vast possibilities 
of the field stretched before his mental 
vision, as later on many another man did 
not, and he drifted away to Cincinnati to 
pursue his labors in a mechanical electrician’s 
employ. Here again, however, his inventive 
genius was direcied to the telephone, and it 
is not too much to say that he rendered 
practical for general use Bell’s discovery. 
Nearly every piece of the mechanical 
apparatus used in operating the telephone 
bears the imprint of his mind and hand, 
and without it telephoning would not be 
the annihilator of time and space that 
it is. He began the manufacture of tele- 
phone apparatus on an extended scale in this 
city, but soon afterward removed the manu- 
factory to Chicago, more extended facilities 
being necessary to keep pace with the con- 
stantly increasing demands. From Chicago 
he went to Boston, the headquarters of the 
telephone business, and for several years has 
been the electrician of the company. With 
the recent withdrawal of General Manager 
Vail, with whose policy he agreed us against 
the views of the directors of the company, 
he severed his official connection with the 
company. He hasformed a partnership with 
Thomas A. Edison, and will hereafter be 
associated with him.” 

Mr. Gilliland deserves all the good words 





contained in the above, and the partnership 
in which he is associated with Mr. Edison 
will be fruitful of many new and original in- 
ventions which will result in the advance- 
ment of electrical science. 


THE DEEP SEA TELEPHONE. 


The scheme devised some time ago by 
Prof. Trowbridge of keeping up electrical 
communication between ships at sea by the 
intermediation of the water as a conductor, 
seems to contain the germ of a very import- 
ant discovery in applied science. Like all 
original schemes, it is creating much deri- 
sion in some quarters, and this is one of the 
reasons that urge us to the belief that there 
is something in it. 

Whenever the skeptics and the illuminati 
pronounce a scheme impracticable and vis- 
ionary, it is time to look at it seriously, for 
they are nearly always wrong. They have 
laughed at everything of originality since 
the world began. They laughed at Watt and 
Stephenson; at the project for forcing illumi- 
nating gas through the London streets; of the 
substitution of the oblique for the direct 
principle in the propulsion of ships, and so 
on, ad infinitum, ad nauseum usque. 

The advantages of the discoveries made 
by Prof. Trowbridge can best be understood 
by sailors and navigators. Its application, 
though it can prove serviceable in all weath- 
ers, is intended more particularly for use 
during the prevalence uf fogs and thick 
weather. At such times there is always fear 
of collision ; as much now as there was an 
hundred years ago—indeed, more; for the 
ships are larger now than then, and move far 
more quickly. 

As is well known, most of the large trans- 
atlantic steamers carry dynamo-electric 
machines to supply them with light. Now, 
in order to illustrate Prof. Trowbridge’s sys- 
tem, if a wire properly connected to one of 
these dynamo-machines, and charged, is 
towed astern it will get a ground connection, 
or that which will amount to the same thing. 
If a telephone is attached to the end aboard, 
the dynamo or telephone end would be posi- 
tive, and the end which is being towed 
astern would be negative. The water within 
a circle having a radius equal to one-half the 
length of the wire would be positive, and at 
the other end of the trailed wire the water 
would be negative for a like distance. 

Should two ships, each taking the same 
precaution, approach one another in thick, 
foggy weather, the masters of cach would 
instantly know of the impending danger 
when they came within the limits which 
have already been indicated, and by the use 
of the telephone could learn whence each 
other were bound and the courses steered. 
In this way it would be an easy matter to so 
arrange their respective courses as to run 
clear. This would put a stop to, or rather 
render unnecessary the blind, helter-skelter 
full-speed running which is now the prac- 
tice, and which has caused so many disasters. 

Prof. A. G. Bell, as will be seen in an in- 
terview in another column, arrived at the 
above solution simultaneously with Prof. 
Trowbridge. 








A NEW DETERMINATION OF THE 
ELECTRIC CONDUCTIVITY OF 
METALS AND THEIR ALLOYS. 

It is hardly necessary to dwell upon the 
extreme importance of exact standards of 
measurement to the production of correct, 
concordant results and especially is this true 
in the field of electricity. It has been our 
experience, and, without a doubt, that of all 
practical workers with this sensitive force, to 
see failure turned to success by the advent of 
more delicate, exact measuring appliances. 
In fact we may say that the advance made in 
any branch of physics is mainly dependent 
upon the more or less perfect system of 
measurement adopted for the gauging and 
recording of observed phenomena. Probably 
the most important property of metals to the 
electrician is that of electrical conductivity, 
and on its exact determination depends most 
problems connected with the practical ap- 
plication of electricity to-day. Many changes 
it must be remembered have taken place in 
the production of metals from their ores in 





the past few years, and metals which a short 
time ago were produced in a pure state in 
but small quantities are now, by electrolysis, 
extracted by the ton. New conditions have 
arisen, and corrections to the standard pub- 
lished tables have become recessary. This 
task has been undertaken by M. Lazare 
Weiler, and great credit is due for the evi- 
dent painstaking character of his work. In 
another portion of this issue will be found 
the results which were communicated to the 
Societe Internationale des Electricians and 
also for comparison the standard table of 
Mathiessen as originally published in the 
Proceedings of the Royal Society in 1863. 
In regard to iron, steel, lead, zinc, and tin, 
the results in the table are not insisted upon, 
and it is sufficient to consider them in connec- 
tion with the results previously found, 
Speaking of the conductivity of alloys, M. 
Weiler thus decides an important mooted 
point. ‘‘It should be remarked,” he says, 
‘‘ that itis not true, though sometimesasserted, 
that in an alloy the electric conductivity is 
always lower than that of the poorest con- 
ductor of the constituents. It is simply 
demonstrated that the union of two bodies 
modifies to a great extent their separate con- 
ductivities, and this fact ought certainly to 
lead sometime to interesting results.” 

It is worthy of notice that copper is now 
given an equal conductivity with silver, 
which is a direct commentary upon the 
improved quality of out-put since Mathies- 
sen’s determination. 





THE STRUGGLES OF AN ORIGINAL 
MIND. 


A French cablegram reads : 

Paris, Oct. 27.—At the meeting of the 
Academy of Sciences today M. Deprez re- 
ported that an experiment for the transmis- 
sion of electrical power over a distance of 58 
kilometers between Creil and Lavillette was 
a complete success. A 40 horse-power cur- 
rent out of 80 had been conducted over the 
line without the current heating the wire or 
the dynamo machine. Baron Rothschild 
paid the cost of the experiment. 

If M. Deprez had not once before deceived 
himself and the French Academy as to the 
amount of energy recovered at the end of 
the second machine, in a similar experiment, 
the contents of this dispatch might be re- 
garded with something like profound in- 
terest by scientific men. But Deprez’s ex- 
periments in the transmission of electrical 
energy, though always interesting, have ever 
been a disappointment, and the fact that his 
own countrymen, once so enthusiastic, seem 
to have lost confidence in his methods, can 
scarcely be expected to inspire a contrary 
sentiment in the foreigner. 

The Bulletin National, of date October 
19th, only a week earlier than the date of 
this dispatch, publishes the following para- 
graph : 

‘* Experiments at Creil.—The preparations 
are by no means active. For the moment 
M. Marcel Deprez seeks to quiet the impa- 
tience of the public by publishing, in a 
technical journal, a series of articles upon 
the transmission of electrical energy. 

‘In vulgar parlance this is called (amuser 
le tapis) ‘ catching the rabble.’” 

The reader, ae may not have followed 
these experiments of M. Deprez during the 
last few years, must not judge from what we 
have said and quoted above that M. Deprez 
is either a visionary or an imposter. He is 
neither the one nor the other. In this prac- 
tical world every one is looked upon as a 
visionary who may happen to be original, and 
those who do not at once succeed in their 
undertakings are laughed at by some and 
called imposters by others. 

Deprez has for the last three years been en- 
gaged ina most worthy enterprise, seeking 
to discover a means of transmittiag to a dis- 
tance large amounts of power in the form of 
electrical energy. He has accomplished 
encugh in this direction to indicate the prac- 
tical possibility of such a system and make 
everybody wish for more, and yet he has not 
by any means proved himself capable of 
solving the problem, nor shown that he is 
working in the right direction. 

He has twice succeeded in convincing the 
French Academy of Sciences that he bas dis- 
covered the unknown quantity which makes 
the economical transmission of power prac- 
tical. Yet his results, as given . himself, 
do nothing to prove the assertion. This is 
not necessarily deceit nor imposture. 

We must discriminate between the en- 
thusiast and the visionary. 

The first works from a well defined and 
determined base toward a logical goal ; the 
other starts from nothing, from Carlyle’s 
Ich neiss nicht wo, and aims at the clouds. 
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GENERAL WESTERN NEWS. 


The Chicago Telephone Company has becn 
experimenting wi'h Oram’s time distributing 
mechanism, and one of our city dailies has 
given a description of its methods in an 
article far better than the average of such 
papers in daily journalism. The question of 
the value of such an arrangement for office 
and residence time is not debatable, but the 
sticking point appears to be in what manner 
can the company make it pay to introduce 
this new improvement on older methods of 
time distribution. The wires in this case 
are already up, reaching every telephone 
subscriber, and at any reasonable yearly 
rental correct time would cost far less by 
this than by any one of the ordinary 
methods, where a wire must be run expressly 
for time, and time alone. The article sug- 
gests that the company would be doing a just 
and generous act by adopting the time dis- 
tribution and giving it gratis to all, because 
the rates are sufficiently high to enable them 
to do this without feeling the expense, and 
the act would have the additional merit of 
bettering the service, which, it is claimed 
by the writer of the article, is of a very high 
grade, and much better than in New York. 





Among the fall amusements which are 
exceedingly popular with nearly all classes 
of people this season, now that races, 
bicycle tours and base-ball matches are 
over, may be mentioned skirmishing with 
electric-light and underground problems. 
One can hardly read council proceedings 
now-a-days, or glance at a city news column 
anywhere, but he stumbles over the wires of 
the former, or falls with a *‘ sickening thud ” 
into a hole prepared for the latter. Mil- 
waukee is having a deal of entertainment in 
that line, as well as Detroit, St. Louis, Cin- 
cinna'i, New York and Brooklyn, but Miu- 
neapolis and St. Paul are wrestling hard 
So, too, here at home, as chronicled in a 
recent screed from this point, our council are 
again in the throes, 





The conduit people were thoroughly in- 
vestigated. The conduit people, like Col. 
Scott’s coon, came down, refunded the $10,- 
000 which they took of the city for the use of 
the conduit for municipal purposes, and the 
ordinance giving them their franchise is to be 
modified, so that in the future there will be 
peace and harmony and all that sort of thing, 
among those who would say in the words of 
one of the first school readers, ‘‘ Let there be 
light.” 

The Milwaukee muddle has been town talk 
in that city for weeks, as the readers of the 
REVIEW are aware, and it was presumed that 
at the regular meeting of the council on the 
26th, the whole matter would be disposed of. 
The horse, foot and artillery forces of the 
several combatants were on hand, and the 
third house polled a full vote. Every one 
counted on a big time, which didn’t ma- 
terialize. The question was postpuned for a 
fortnight. 





In the case of Vickery Bros. ts. the Tele- 
phone Company, at Evansville, Judge Par- 
ret, of the State Circuit Court, has decided 
that a telephone company is a common 
carrier, and bound to furnish service to all 
applicants who comply with its rules and 
regulations, and ingidentally that the other 
statute limiting rentals of telephones to $3.00 
or $5.00 for two, is constitutional ; and that 
the word telephone must be considered as 
covering all necessary requirements of the 
service. 





In the death of the late Albert E. Good- 
rich, of Chicago, the Bain Company lost its 
principal stay. An inventory of the estate of 
the deceased, filed in the Probate Court on 
the 27th of October, shows that Capt. Good- 
rich had at the time of bis decease, 10,235 
shares of the Bain stock, and as no arrange- 
ment was made by Captain Goodrich as to 
the continuance of the electric-light business, 
the company is going a little slow at pres- 
ent, but hopes soon to make such arrange- 
ments as will enable it to continue as hereto- 
fore. The death of Capt. Goodrich was 
very unfortunate, coming as it did, just as 





the new organization was perfected and get- cities, Paris has broken from the regime, and 


ting in good running order under the Cap- 
tain’s supervision. 





The electric lights for the Fireman’s Ball, 
on the 28th, were furnished by the Van De- 
poele Company, and produced quite a sensa- 
tion, and were eminently satisfactory to the 
trippers of the ‘light fantastic toe.” The 
arrangement of these was entirely different 
from anything heretofore essayed in the 
building. Twenty-six lights were arranged 
equally well divided on the two sides of the 
room, permanently suspended below the 
galleries, while midway of* the width of the 
room at its extremities, two lamps were ad- 
justably hung from pulleys. In addition to 
these, gas was freely used, and the floor, cov- 
ered with paraffine, served as a reflector, 
brightening the luminous effect. The Buck- 
eye engine, kindly donated for the occasion 
by Mr. Davis, the agent here, did splendid 
work, and the firemen are all in high glee at 
the success of the entertainment, the lighting, 
the receipts over expenses about $22,000— 
and everything connected with the enter- 
prise. 

The dancing had not yet commenced be. 
fore the annunciator at the music stand an- 
nounced a fire a mile or two on the north 
side, and away went all whose companies 
were required by the alarm, but hardly were 
these on their way before the gong re- 
sponded to the ‘‘out”’ signal. In less than 
an hour another ‘ca!l was heard, this time 
from the west side, calling for other com- 
panies, and this too was soon out. From 
this time till about 4... the laddies en- 
joyed a season of rest from outside duties, 
and immunity from disturbance ; and shortly 
afterward the huge assembly broke up, tired, 
satisfied, somewhat sleepy, but happy not- 
withstanding, or as one of them expressed it : 
‘Not with standing, but with dancing.” 





The telephone cables placed by the 
Western Electric Company on the west side 
are completed and in order for business. 
The lineal measurement of the copper in 
these wires is about 325 miles. Tests for in- 
sulation have been made with 250 cells of 
battery and a Thomson deadbeat galvan- 
ometer. The result of the test is eminently 
satisfactory. Mr. Patterson says that inas- 
much as high insulation figures are promi- 
nent in the electrical fall fashion plates he 
may as well be up with the mode, and thus 
actuated, he reports this test as showing 
2,640,000 megohms to the foot. He adds, 
however, that owing to haste in gathering up 
his tools and other impediments—the tests 
were concluded just at supper time, and the 
wind was blowing hard—it is possible that 
three or four more ciphers were dropped or 
blown away in the kungry confusion. If 
actually necessary asa matter of veracity 
and record, he says he can make the test 
considerably higher than these figures, but 
he deems this well enough for a starter. 





A committee of French gentlemen repre- 
senting the municipal government of Paris, 
were in the city this week in the interests of 
fire-alarm telegraph systems. The Chicago 
systems of fire and polive telegraph were far 
in advance of anything in their belief, and 
fully confirmed what they had read and 
heard, but had always set down as examples 
of the ‘‘ wild duck” form of stories. It is 
not to be wondered at, when a fire company 
at home consists of half a dozen fellows, who 
pick up their fire pump and carry it to the 
floor where the fire is, and while a line of 
buckets keeps the tub full, pump it on the 
fire by hand brakes. 

There is, however, much in favor of such a 
system, in the construction of buildings of all 
sorts across the water. A conflagration sel- 
dom spreads beyond the apartment in which 
it occurs, because of the actually fireproof 
nature of the floors, walls and ceilings, and 
the only food for flames is the furniture, 
doors and windows of the apartment. Fire 
traps in Europe are rare when compared 
with their number in the new world. 

And while the apparatus and methods 
described above are correct in every particu- 
lar, even to-day in many of the old world 





introduced some new methods. An account 
of a conflagration from a Paris journal of 
comparatively recent date will verify this 
statement : 

** About 4 Pp. M., on the 15th of August, a 
fire broke out in a tailoring establishment in 
the passage .of Panoramas, creating great 
consternation in that quarter. Thanks to 
the alarm [electric] installed at the Chamber 
of Commerce, a quarter of an hour had not 
elapsed before a steamer, several hand-ma- 
chines and a ladder arrived on the ground. 
We heard many who were near us eulogizing 
a system by which electricity is capable of 
rendering such service under similar cir- 
cumstances, 

‘‘The same wire which conveyed the 
alarm was afterward used for telephonic 
purposes, and staff headquarters were thus 
kept posted as to the condition of the con- 
flagration.” 





In the same department a new burglar 
alarm has lately been brought out by one of 
the fire fraternity. It consists of mechanism 
attached to the door of a vault or to a mova- 
ble safe, by which a disturbance of either of 
these makes an electrical contact, ‘‘ and 
produces a call of very remarkable vigor ” on 
a cornet-a-piston. 

The burglar or thief is thus unwittingly 
led to sound bis horn to his own serious dis- 
comfiture. 





Delays are dangerous, as will be seen by 
the following extracts from a letter published 
in the Western Fireman, under date of ‘‘ Min 
neapolis, Oct. 23, 1885”: ‘Chief Stetson 
has a vault built under headquarters for the 
Gamewell fire-alarm officers and their West- 
ern agent. When the repeater comesall will 
be consigned to the vault. The parties re- 
ferred to will make their wills before touch- 
ing the city.” And again: ‘‘ The funera 
of Moses G. Crane, of Boston, and E. B. 
Chandler, of Chicago, will be announced 
hereafter.” 

The cause of the above overflow of san- 
guinary threats is found in the fact that cer- 
tain apparatus is a little behind time in 
arriving from the factory. Inasmuch as the 
whole is on its way and will turn up all right 
in a few days, Crane and Chandler, manu- 
facturer and general Western agent respect- 
ively, of the company, will only have to re- 
main in hiding a short time when two valu- 


able lives will be saved to the electrical fra- 
ternity. 





The following are the quotations of tele- 
phone stock values as reported by Col. 
Lynch, 144 La Salle. 


Ee ere $375 @ $406 
CEE COU sowiccicsceseceeie 50@ 53 
ec cu ahinpane hoe ene 64 @ 7 
DE cnc csccenesncsees 18@ 2 
Great Southern ............... 80@ 82 
Di cbvesteuee = <ss*oa« 10@ _ 12 
Ee 40@ 45 
ee  etitncnnlkdies seem ates 54@ 457 
 titiinaciakce dies seen 13@ 14 
SEE, ss <u dense bees - M@ 


CurcaGao, Nov. 4, 1885. 





Underground Cables for the New York 
Fire and Police Departments. 

On Saturday evening, October 24th, the 
Standard Underground Cable Company be 
gan the work of laying underground one 
hundred and seventy fire-alarm telegraph 
wires; this number represents the total of all 
the fire-alarm circuits in the city and the 
cables extend from fire headquarters several 
blocks out in various direction; a six-con 
ductor cable to police headquarters, and two 
8conductor cables to the Police News 
Bureau, 301 and 303 Mulberry street, were 
also laid. 

The work continued day and night, and 
was completed on Tuesday the 27th, and, 
although numerous street and railroad cross- 
ings threatened delay and difficulty, yet the 
work was done without interruption to street 
travel, and, as shown by the electrical tests 
made, was in every way a success. Com- 
munication between the police and fire-alarm 
headquarters (the longest section laid) was 
established on Monday morning, thirty-six 
hours after the work began. 


The cables used are the Waring anti-induc- 
tion cables, various lengths of which have 
been in use by the fire department during 
the past eighteen months. Each cable has 
five insulated conductors embedded in lead 
corrugations around a central insulated con- 
ductor, thus forming a six-wire cable in 
which each conductor is separately sur- 
rounded by lead. 

The work of laying the cables was done 
under the able direction of Messrs. W. J. 
M’Elroy, W. A. Conner, and J. W. Marsh, 
of the Standard Company. 

The method employed was very simple and 
rapid. A trench two feet deep having been 
dug, boxes or conduits of rough spruce were 
laid in the bottom to contain the cables. 
The cable was shipped from the company’s 
Pittsburgh works on reels or drums carrying 
from a thousand to two thousand feet; these 
were mounted, as required, on reel carriages 
and then drawn along the trench, the cable 
being paid off and laid evenly into the con- 
duit as the mounted reel moved along. 
When all the cables required over each route 
were thus laid into the conduit, the latter 
was filled with roofing pitch as an additional 
safeguard against mechanical injury from 
future excavations; after this an inch anda 
half cover was fastened on the boxes, the 
trench refilled with earth and repaved. 

Connection between the cable ends and the 
air-lines is made in a special cable box 
placed on the poles at which the cable routes 
terminate, a permanent lightning arrester 
being interposed between the air-line aad the 
cable wires. 

The cables at the fire department end ex- 
tend up to the operating room on the third 
floor, where they take the place of all the air- 
lines, so that every signal to and from head- 
quarters, passes through these underground 
cables, and the network of wires will now 
be taken down and the poles removed as far 
as the cables have been laid. 

With all this work done it will now be an 
easy matter to extend the cable lines in 
various directions to take the place of all the 
fire and police departments’ air-lines and give 
these departments an underground system 
not subject to disarrangement and inter- 
ference from any cause, 

The Waring cables, which they have 
adopted, have been in use in the fire-alarm, 
telegraph, and te'ephone service in the prin- 
cipal cities of this country, not one failure 
having been reported. Superintendent Crow- 
ley, of the police telegraph department, con- 
templates the early extension of this under- 
ground system for the remainder of the cir- 
cuits of his department. 





A Long-Line Test. 
Editors Klectrical Review : 
GENTLEMEN: 

A little experiment was tried here to-day 
which may interest you and the telephone 
boys. At 10 o’clock to-day Messrs. Uline 
and Cull, of Albany, avd Messrs. Coles and 
Palmer, of Buffalo, and F. W. Harrington, 
of the Western Electric Co., secured a West- 
ern Union wire, No. 4 iron wire, and con- 
nected at each end one of the new long-dis- 
tance transmitters. It was found that five 
cells of Leclanche were about right, and for 
the first time we carried on conversat on 
with Albany. We could hear and make 
them understand perfectly. It was a grand 
success. Mr. Uline afterwards called up 
Roundout, and we could hear them. They 
used an Edison with three cells Leclanche; 
after that we connected in Rochester, at the 
end next to Buffalo, then to Albany (Roches- 
ter using a long-distance transmitter), Buf- 
falo remained on the loop, and Rochester 
carried on good conversation with Mr. 
Uline at Albany. The distance by wire is— 
Buffalo to Albany—about 225 miles; Buffalo 
to Rochester, 89. So you see we worked the 
transmitters over 414 miles with good success. 
We used a copper wire from Rochester to 
Buffalo, and from Buffalo to Albany a No. 
4 iron. Afterwards we talked with Mr. 
Baker at Toronto, and Bradford, Pa., with 
good success. WwW 





Buffalo, Nov. ist, 1885. 
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«*, The electric light aided the St. Louis 
telephone exchange employes in working at 
night to overcome the trouble caused by the 
fire, and said fire was said to have been caused 
by the electric-light current. Could this be 
called giving ‘a Roland for an Oliver?” 


»*, In a case where the telephone company 
had refused to furnish telephones upon ap- 
plications made by merchants at Evansville, 
Ind., with whom the agents of the company 
are not on good terms, Judge Parrett has de- 
cided that this is not just ground for refusal; 
that the telephone company is bound by the 
laws governing common carriers to make no 
discrimination between the different appli- 
cants. 

x, The Missouri Pan-Electric Company 
is asking the St. Louis Board of Public Im- 
provements for permission to erect poles on 
certain streets and avenues. Mr. Adreon, 
who presented the application, states that 
gangs of men are now at work putting wires 
into the Pan-Electric Telephone Exchange, 
corner of Fourth street and Washington 
avenue, and that a great deal of material is 
now being ordered. 


y*, This conversation occurred at the Cen- 
tral Hotel, Cherry Valley: 

Man—‘ Is there a telephone here ?” 

Operator—“‘ Yes, sir.” 

Man—‘ Can I send a message to Little 

Falls ?” 

Operator—‘‘ Certainly. 
wish to send ?” 

Man—‘‘I’ve forgotten the man’s name ; 
that’s what I want to telephone for ?” 


To whom do you 


«* The simplest telephone in existence 
and one that will probably be left undisturbed 
by the American Bell Co., is in operation in 
Fayetteville, N. C. It is an old telegraph 
wire, each end fastened into a thin sheet of 
wood, and its total distance is about a quarter 
of a mile, extending from the hotel office to 
the livery stable. Yet, rude as it is, it serves 
its purpose admirably, carrying the voice 
over the wire with clearness, though 
one has to use some considerable lung 
power. 


«*, A few days ago Mr. Uline formed a 
circuit extending from Albany to Schenec- 
tady, thence to Saratoga and through the 
central office in this city down the Hudson 
valley to Newburgh, a distance of at least 
185 miles, through five switchboards, and 
talked with the greatest ease with the oper- 
ator at Newburgh, even a whisper being 
heard. Next Sunday Mr. Uline hopes to 
run a circuit to Boston by way of New York, 
a distance of nearly 500 miles, so he can talk 
with the Hub. The new transmitter re- 
quires a heavier battery than does the old 
style. This long-distance transmitter has 
been in use for several weeks between New 
York and Boston, and has been found to 
work satisfactorily. 


«*» There has been of late unquestionably 
something of a reaction on the part of the 
public in New England, from the high 
favor in which the telephone was held. 
This has been partly due to the charges, 
partly to inefficiency, and partly because 
many customers have come to regard these 
instruments as more of a bother than a 
benefit. In Lowell, Holyoke, Stamford, and 
Greenwich very serious and organized oppo- 
sition has been developed, so that a large per- 
centage of instruments have been ordered 
out. Some shopkeepers say that their 
telephones are nuisances, because people 
are continually calling them up on all sorts 
of foolish trivial matters, thereby taking their 
time, and often provoking them to unseemly 
irritation. But the experience of the tele- 


phone people has been that people who have 
once used the telephone sooner or later order 
it put up again, 





«*» Under the decision of Judge Parrett, 
in Indiana, the telephone company will have 
to pay, unless relieved by the Supreme Court, 
$100 penalty for each refusal to furnish tele- 
phone service to plaintiffs. The latter have 
nearly a dozen applications for two tele- 
phones, and upon refusal have sued for the 
penalties, amounting to $200 in each case. 


x*» The August statement of the New 
England Telephone Company has just been 
issued, and 1s as follows : 








August. Since Jan. 1. 
Gross receipts........--- 77,366 84 $619,997 06 
Gross expenses.......... 60,583 66 447,982 19 
Net earnings......... - $16,783 18 $172,014 67 
Construction.........++- 7,404 23 64,786 84 
Surplus.........cceecce $9,378 95 $107,228 03 


x*» The fact is that a telephone does not 
disguise a voice at all; it simply accents its 
prevailing quality, making it rather more rec- 
ognizable, if possible. A person who has a 
sharp ring in the voice will speak more 
sharply, a gruff voice will be more gruff; and 
by the same rule an insincere voice ought to 
be more insincere. The telephone, indeed, 
if a little more leisure could be given to the 
people who talk through it, would give fine 
oppertunity for weighing a man’s words un- 
perturbed by the actual presence. 


«*» Mr. Samuel H. Cowles, general mana- 
ger of the Bell Telephone Company at 
Buffalo, in a recent interview, stated that 
there are some 8,200 instruments in use in 
the system under his management, each of 
which is leased to the subscriber and charged 
for at the rate of so much per message. 
Thus the price of 500 messages is $50; for 
1,000 messages $75 ; for 2,000 messages $110, 
with corresponding discounts for an in- 
creased number of messages. No charge is 
made for removing an instrument and $50 
for 500 messages is the minimum price. The 
communication with outside towns and cities 
extends over a wide territory, embracing 
the counties of Erie, Niagara, Genesee, 
Monroe, Livingston, Wyoming, and Orleans, 
and extending from Youngstown to Dans- 
ville and from Rochester to Erie, Pa. The 
line to the latter place, however, does not 
work well and conversation cannot be suc- 
cessfully carried on farther than Dunkirk in 
this direction. No difficulty is had in hold- 
ing conversation with Rochester people, 
however, over ninety miles of wire. Mr. 
Cowles said he would not hazard a conjec- 
ture as to what were the limits of telephone 
communication. It was a comparatively 
new invention, and there were doubtlessly 
many possibilities in it which had not yet 
been brought out. He said that in his opinion 
no new invention ever had so much talent 
or ingenuity employed in bringing it to per 
fection, in modern days, as has the tele- 
phone, and a new invention never firmly 
established itself in public favor so quickly 
before. The possibilities of long distance 
talking were no doubt greater than we 
imagined. Already a live is successfully 
working between New York and Providence, 
a distance of 250 miles, and an experimental 
line is building between New York and 
Philadelphia. Distances of over 100 miles 
require the metallic circuit, which is a double 
wire making a circuit instead of the earth’s 
completing it, asin ordinary telephone and all 
telegraphic lines. This method is employed 
on the line from New York to Boston which 
has been worked. On account of the costli- 
ness of the plant necessary to establish me- 
tallic circuits for long distances, it is evident 
that the telephone would never come into 
active competition with the telegraph, as the 
rates which must necessarily be charged 
would be too high to make the telephone of 
much advantage. Mr. Cowles said that he 
did not consider that the telephone would 
ever supplant the telegraph. It occupied a 
different field. Even were it possible to talk 
over hundreds of miles cheaply, the telephone 
would only be called into requisition when 
a person wished to converse with some one 
at a distance, and thus save railway fare. 
Messages containing simple directions, orders 
or information and not requiring answers, 
would be sent by telegraph as heretofore. 


«*, The admission as evidence of the con- 
versation by telephone between Fish and 





Ward was objected to by the defence in the 
Ward trial, but the objection was properly, 
av we think, overruled by Judge Barrett. 
Testimony of this kind is as yet novel, but 
doubtless it is destined to become ascommon 
in court as evidence of the ordinary kind. 
The telephone, has to a large extent, done 
away with face to face conversations in busi 
ness matters, and also communications by 
letter. It must often become necessary or 
important to show what is communicated 
through the telephone, and there is no reason 
why such communications should not be 
proved in either civil or criminal trial.—Wew 
York Herald. 


«*, At the auction sale of James Gordon 
Bennett’s yacht last week, a ring was heard 
at the telephone. 

‘That may be a bid.” said the auctioneer. 

‘‘A gentleman wants to bid,” shouted the 
clerk from the telephone. 

‘Well, tell him the last bid was $7,500, 
and to hurry up,” replied Auctioneer Draper 
from his little platform 

‘** He bids $8,000,” said the clerk, after a 
short pause. Some one in the room bid 
$8,250 and the unknown telephoner raised 
him. The figure went up to $9,750, and the 
clerk at the auctioneer’s end of the telephone 
shouted to the other man to hurry up. 

‘* Make it $9,800,” was the answer. 

Then $9,900, was bid in the room and the 
other man was urged to hurry up again. 

‘* Make it $10,000,” he answered. 

William Hadwin Starbuck shouted ‘‘ $10- 
100,” and once more did the clerk acquaint 
the unknown bidder of the state of affairs. 

‘He says he won’t bid any higher,” 
called the clerk to Auctioneer Draper. 

‘*Ten thousand one hundred dollars once,” 
said the saleman. ‘‘Ten thousand one 
hundred dollars twice. Last call, gentle- 
men.” No one spoke, and the yacht was 
knocked down to Mr. Starbuck for $10,100, 
and no one has yet discovered the name of 
the telephoner. 


«*« In the District Attorney’s office in this 
city, there is a wonderful and complicated 
telephonic combination that owes its origin 
directly to the genius of District Attorney 
Martine. Mr. Martine’s assistants have found 
it inconvenient to leave their offices during 
the hurry and bustle of preparing for the 
opening of the courts. If Mr. Martine 
wishes to see any one of them it is just at 
this time, and as it would not be consistent 
with the dignity of his superior position to 
wait upon them, he studied over the problem 
for along time. Finally, he found its solu- 
tion in the telephonic combination above 
mentioned. Give Mr. Martine time and he 
will so stir things up in the old brown stone 
building, by the aid of his telephones, that it 
will take hours to restore them to their usual 
hum-drum rut. The system works like 
this: If Mr. Martine, from his office in the 
south end of the building, wishes to speak 
to Assistant District Attorney Delancey 
Nicoll, who is in his office at the north end of 
the building, he touches an electric bell 
which summons a messenger. The mes- 
senger is despatched to Mr. Nicoll’s office to 
inform him that Mr. Martine is about to ca!] 
him up on the telephone. When the mes- 
senger reports that Mr. Nicoll is ready to be 
called, he is started out to see if Clerk 
Penney is in his little office. Upon learning 
that Mr. Penney is prepared for any emer- 
gency, Mr. Martine rings him up on the tele- 
phone, informs him that he wishes to speak 
to Mr. Nicoll, and requests that the connec- 
tion with the latter's office be made. It 
usually takes Mr. Penney from ten minutes 
to half an hour to make the connection. 
When it is made he sends the messenger to 
tell Mr. Martine that everything is all ready, 
and Mr. Martine dispatches him with the 
information to Mr. Nicoll’s office. If Mr. 
Nicoll has not forgotten all about Mr. Mar- 
tine and left his office, which is nearly 
always the case, he steps to the telephone. 
Then follows a period of shouting that fills 
the building, and renders it utterly impossible 
for any of the clerks to do any work. When 
both Mr. Nicoll and Mr. Martine are satisfied 
that the combination stiil refuses to combine, 
they rush out of their offices and start to call 





upon each other. They usually meet right 
in the center of the big stone-flagged hall, 
where Mr. Martine communicates what he 
has to say to Mr. Nicoll, and then returns 
to his office tired and worn out, but with the 
conviction still firm in his mind that the 
combination is all right. 


«*, There are a number of men in New Haven 
who for the past four or five years have felt 
very much like asking somebody to kick 
them. These are men who had a great for- 
tune at hand ond turned their back on it be- 
cause they did not know it. Gov. Jewell, 
two or three years before his death, became 
enthusiatic over the telephone, caught the 
fever in Boston, where the telephone first as- 
serted itself, and brought it to Connecticut. He 
desired to form a local company that would 
control the State, but he went begging; no- 
body knew anything about the telephone. 
Nobody had any faith in it. At last Gov. 
Jewell, found three men who were willing to 
goin with him. One was a young lawyer 
Morris F. Tyler—somewhat prominent last 
year as one of the leading New Haven Mug- 
wumps—who had been the executive secre- 
tary of Gov. Bigelow. Another was a 
shrewd business man named H. P. Frost, 
and thcre wasa third. Jewell died just as 
he was beginning to see the splendid returns 
his company was getting, but under Tyler 
and Frost this little company has developed 
into the Southern New England Telephone 
Company which controls two-thirds of the 
business in New England out of Boston, and 
some others. It was Jewell’s idea, and has 
been that of those who survived him that 
ultimately the entire telephone system of the 
United States would be consolidated under 
one management like the Western Union 
Telegraph Company. Splendid fortunes have 
been the result of Tyler’s and Frost’s early 
faith, it being reputed that they have easily 
cleared a million apiece, besides realizing 
very handsome dividends censtantly. Of 
course, such tales as this set capitalists wild, 
especially as it is believed everywhere that 
telepboning is yet in its infancy. 


x", At the 337th meeting of the Boston 
Society of Arts, held recently at the Institute 
of Technology, Mr. W. W. Jacques read an 
instructive paper on recent improvements in 
undcrground wires, with particular reference 
to their use for telphonic purposes. The 
first part of the paper was an exposition of 
the electric disadvantages telephonic com- 
munication had labored under for a con- 
siderable time. Two obstacles, the lecturer 
pointed out, are often encountered in send- 


ing messages along wires by electricity. If 
the insulation is bad, the current has a 
tendency to pass over into a neighboring 
wire, making it possible to hear other mes- 
sages than those with which the listener is 
concerned. If the specific inductive capacity 
of the insulating material is great, then the 
messuge is retarded, or its electric waves 
made to overlap each other. The problem, 
then, is to obtain a cable which shall give 
the highest maximum of insulation and the 
lowest minimum of specific inductive capac- 
ity. For telephone business india rubber 
and gutta-percha insulations are practically 
useless for the best kind of work. The best 
cable known is the Faraday cable, by means 
of which the operator can converse with 
another at a distance of five miles, without 
perceptible interference from the adjacent 
wires. It consists of a number of copper 
wires, covered with cotton, and laid side by 
side to form a thick strand. The wires are 
inserted in a heated vessel, from which the 
air is exhausted. This withdraws the moist- 
ure, and opens the pores of the cotton. The 
strand is then treated to several applications 
of insulating fluid under pressure, receives 
a coat of insulating wax, upon which is de- 
posited a thin pipe of lead, applied in a 
molten state, and is finally covered with 
hemp and finished in the usual way. The 
specific inductive capacity of a gutta percha 
cable is, in ‘‘ megohms ” 4.2; that of a Fara- 
day cable only 1.6. And if the insulation of 
the gutta-percha strand per mile is placed at 
190, that of the Faraday cable rises to the 
almost incredible figure of 15,000. Mr. 
Jacques described the double-wire line used 
in Paris; a device in which leakage and 
retardation are prevented by the currents 
themselves, which neutralize their own 
effects. The lecturer closed by advocating a 
system of underground wires issuing from a 
central station to fixed points in various 
quarters of a city, in such a way as to dis- 
tribute the overhead wires where they could 
not cause that overcrowding of lines now so 
seriously felt. 
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Police Telephones in Washington. 


Superintendent Miles, Washington, D.C., 
of the District telegraph and telephone ser. 
vice, has submitted to the Commissioners a 
report of the estimated amounts which he 
considers necessary to the support of the ser- 
vice. ‘He says that, owing to the constant 
increase of the service, an increase of the 
force for outdoor work will be necessary, and 
suggests that printing telegraph instruments 
should be used for all police business instead 
of telephones, for the reason that such busi- 
ness can be done cheaper and more satisfac- 
torily in many respects by telegraph, and, in 
order that such a change may be made pos- 
sible, he makes his estimates so as to provide 
for the purchase of about twenty printing 
telegraph instruments. Mr. Miles says : 

‘In my estimates herewith submitted for 
the support of this department for the fiscal 
year ending June 30, 1887, I have purposely 
omitted the subject and cost of laying a por- 
tion of the District wires underground. But 
believing, as I do, that the time has arrived 
for inaugurating a system of underground 
cables for our telegraph and telephone ser- 
vice, I have matured a plan for the beginning 
of such system, which I shall present in gen- 
eral detail in my forthcoming annual report, 
and have made a careful estimate of the cost, 
which will be about $25,000, for the laying 
of all trunk lines now on poles running from 
our headquarters along D street to Thir- 
teenth, and along Thirteenth to L; along L 
street to Seventeenth street, and along Seven- 
teenth street to M street northwest, and to in- 
clude such side loops as to take m all signal 
boxes and instruments within about three 
squares on both sides of said line or route 
and which will bring in all the wires west 
and southwest of Seventeenth and M streets. 
I respectfully recommend and request that 
you procure from Congress at its next ses- 
sion an appropriation of $25,000 for this 
purpose. 

‘My principal reason for doing away with 
telephones and substituting telegraph print- 
ing instruments,” said Mr. Miles to a re- 
porter, “is that the latter are cheaper and 
more secret than telephones. You see I only 
propose to introduce them in that branch of 
the service pertaining to the police depart- 
ment. In all the other departments of the 
District Government I am perfectly satisfied 
with the telephones, and shall not recommend 
any changes. They are admirable for schools, 
engine-houses, and other departments where 
neither secrecy nor accuracy is required; 
but, as both these qualities are important in 
our communications with the police stations, 
I feel sure that the change I propose will 
increase the efficiency of the service. The 
objection I have to the telephones also 
includes every system of telegraphy except 
the printing machines. It is, briefly, that 
others can hear what is going over the 
wires. Now, while there is nothing about 
the larger part of our police messages that 
could possibly do any harm if they were 
proclaimed to the public, still it is a matter 
of daily occurrence for us to have messages 
which are of a confidential nature, and 
intended only for the police. Frequently 
the stations are notified to look out for noted 
crooks, and full descriptions of the suspected 
parties are telephoned around. In this se- 
crecy is particularly important, because, if a 
friend of the suspected parties gets the in- 
formation, be is able to warn his companions 
and to defeat the plans of the police. 
The machines which I propose to intro- 
duce make no noise, but print the mes- 
sage in full at both ends of the line, and 
the only way which one can be informed 
of its contents is by reading it. In this 
way wesecure accuracy, and, as two copies 
are made simultaneously, a perfect record of 
all messages sent and received would be kept 
at each of the station-houses and also at head- 
quarters. These machines would also be an 
improvement over the telephones in securing 
prompt delivery of messages. Under the 


present system, if an operator happens to be 
very busy doing something else when he is 
called up, considerable delay is occasioned 
before he is ready to take the message, but 
with the printing instruments the message 





may be sent immediately, a copy is made at 
the other end of the line and the operator or 
station-keeper can read it when he gets 
through his other work. The work of send- 
ing a message on these instruments is very 
simp'e and may be readily acquired by any 
one with a little practice. They are manipu- 
lated with a key-board similar to that used 
with a type-writer. The keys are marked 
and the danger of mistakes is entirely ob- 
viuted. While it would probably be rather 
slow at first, still it is only a question of a 
little time when expertness could be attained. 
These instruments can be purchased for $100 
each, and I would require at least twenty 
for the station-houses and sub-stations. 

“To make a perfect system it would be 
necessary to have an instrument at head- 
quarters for each wire, but until the success 
of the experiment is fully demonstrated I 
would be content with fewer and switch 
them about from one wire to another. I 
calculate that the saving with these instru- 
ments on the sum at present expended for 
telephones would be over fifty per cent. 
At present we obtain from the telephone 
company only parts of telephones, furnish- 
ing our own batteries and call bells, and for 
this we pay $15 yearly for each instrument. 
Now the interest on a hundred dollars, 
which is the price of the instruments I pro- 
pose to substitute, is, at six per cent., only 
$6 , hence the economy of the change.” 

‘‘How many telephones does the District 
use.” 

‘At present we have one hundred and 
seventeen ; so you see, to dispense with the 
twenty telephones is not a total abolition of 
the instrument. I shall still use telephones 
in the patrol-boxes.” 

‘*What are you going to do about the 
underground wires ?” 


‘*We have at present over 400 miles of 
wire in our system. I believe that it wil] 
be years hefore we will be able to get them 
all underground, but at present I propose to 
get rid of the poles in the best parts of the 
city. The plan I indicate in my communi- 
cation to the Commissioners only provides 
for a very small percentage of the wires ; the 
others we will leave. To obviate the neces- 
sity of having so many poles, however, I in- 
tend to adopt a new wire known as the cool 
drawn copper wire. It is very light, weigh- 
ing only about 130 pounds to the mile, and 
can be stretched over long distances without 
any fastenings. With this I expect to dis- 
pense with at least half the poles used in our 
overhead system, and as I think it possible 
to get about half the wires underground 
within the next two or three years, I think 
our remainimg poles will leave little cause for 
complaint.” 

The telephones were introduced for police 
work several years ago, replacing an old- 
fashioned magnetic dial instrument, on 
which the message was read by the pointing 
of a dial to each succeeding letter of a word. 

———_r ae —____—_- 


The Van Rysselberghe System of Tele- 
phony. 

In these days of surprising inventions we 
have come to appreciate lightly the great 
changes that are taking place around us, and 
now view accomplishments, that a few years 
ago would have caused the world to pause in 
its busy round, simply as matters of course. 

Since 1882 the eminent Belgian physicist, 
M. Francois Van Rysselberghe, has been at 
work perfecting a most ingenious system of 
long distance telephony, which at length 
comes forth from the ordeal of numerous 
practical tests a demonstrated perfect success. 
And not the least surprising feature of this 
matter is the boldness of the step which 
M. Van Rysselberghe has taken, for instead 
of carefully avoiding as far as possible the 
busy rattling telegrapb wires, he seizes the 
bull by the horns and applies his instrument 
directly to them, producing perfect harmony 
where there was confusion before. 

This feat has been accomplished by the 
utilization of a principle as simple in itself 
as it is applicable to the purpose, and that is 
that the telephone will not audibly respond 
to a current which is not abrupt in its rise 
and fall—a current which increases and 





decreases ‘gradually will not make its pres- 
ence apparent to the ear, although it will 
cause vibrations of the diaphragm. 

If the currents used in telegraphing be so 
modified, it then becomes possible to send the 
two sets of signals along the same wire and 
through the same instruments without inter. 
ference, for the telephonic currents are too 
feeble to affect the telegraph instruments. 

This is the fundamental principle upon 
which M. Van Rysselberghe has built his 
system. The method of reducing the abrupt- 
ness of the telegraphic signals 1s by the intro- 
duction into the circuit either of condensers or 
small regulating electro-magnets or of a com- 
bination of both, which latter gives the best 
results. Thus a portion of the pulsation of 
the strong current is absorbed for an instant 
causing its reduction to a point where it 
ceases to give audible effect upon the tele- 
phone, and, furthermore, is too gradual in 
its rise and fall to cause material induction. 
To protect the secrets of the telegraph, two 
separate wires with no metallic connection 
may be used, with a condenser of small 
capacity at either side of which they are 
connected. The modified telegraph currents 
will not act across the dielectric, whilst the 
alternating microphonic currents pass from 
one side of the condenser to the other and to 
the telephone without difficulty. The most 
striking exhibition of the successful opera 
tion of the Van Rysselburghe system has 
been given at the Antwerp Exposition— 
where vocal and instrumental music has 
been transmitted clearly from Brussels to 
Antwerp, a distance of about thirty miles, 
Preliminary experiments were first under- 
taken under the direction of a committee 
appointed at the‘sexgestion of M. Delarge, 
director of telegraphs in Belgium, and com- 
posed of three delegates—M. Banneaux, 
engineer-in-chief in the Telegraph Depart- 
ment, M. Clement de Cazenave, engineer to 
the Bell Company and M. Francois Van 
Rysselvberghe, The experiments were emi- 
nently successful, and on Sept. 1, 1884, the 
committee listened to concerted music and 
solos performed by the band at Brussels. 
We areindebted to our esteemed contem- 
porary, London Engineering, for the follow- 
ing description of this installation : 

‘Six microphones of a new type devised 
by M. Van Rysselberghe were attached to 
two of the small columns of the music 
Kiosk in the Vauxhall (Brussels) at about 
the same height as the instruments. These 
microphonic transmitters were all arranged 
in quantity, were connected with a Faure 
accumulator and connected by a special 
double wire fixed by the Bell Telephone Com- 
pany as far as the central station. Hence 
the circuit was extended with a double wire, 
to avoid induction, communicating with the 
office of M. Delarge, where two Bell trans- 
mitters were introduced into the circuit, 
which was then extended as far as Ant- 
werp.” 

M. Van Rysselberghe subsequently, by 
means of the ordinary telegraph wires, trans- 
mitted to the Royal Chalet at Ostend, from 
the Theatre Royal de la Monnaie, selections 
of vocal and instrumental music without 
interruption of the telegraph service. So 


satisfactory was the operation of this instal- 
lation, that a permanent one has been placed 
between the Monnaie Theatre and the Lacken 
Palace at the express desire of the Queen. 
At the Antwerp Exhibition a room has been 
fitted up by the commission for this system, 
and contains seventy five receivers so that 
thirty-five persons can be admi.ted at a time 
and listen to the concert being performed 
thirty miles away at the Vauxhall Gardens 
in Brussels. We learn that the Van Ryssel- 
berghe system is shortly to be installed 
between Paris and Rheims. 





. 

..-. The 170 circuits of the New York 
Fire Department are now connected in un 
derground cables from Fire Department 
Headqnarters in Mercer street several blocks 
out in each direction. Police Headquarters 
is also connected by six special underground 
wires. 


— The ExecrricaL REVIEW, an exceed- 
ingly able weekly —. devoted to the 
subject of electric lighting, the telephone, 
telegraphy, and scientific progress generally, 
is received, and is a welcome visitor. It is 
published in this city by the Electrical Re- 
view Publishing Company.—American Rail- 
road Journal, 
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.... There are some very active men con- 
nected with the United Lines Telegraph 
Company, and the telegraphic situation will 
probably be materially changed by their 
work. 


.... A paper company at Brookville pur- 
chased of the Western Union Telegraph 
Company 9,600 pounds of old and un- 
delivered telegrams. The special agent who 
accompanied the goods remained until the 
stock had been converted into pulp. 


..-. The Baltimore and Ohio Telegraph 
Company has obtained accommodation in 
the Post-Office Building on Post - Office 
square, next to the Money Department, or 
facing the registering division. The West- 
ern Union Telegraph Company also has en- 
gaged an office in the Post-Office square side. 


..-. Edward 8. Stokes, of this city, and 
William King, of Minnesota, are arranging 
to construct a telegraph line from St Louis 
to; Duluth. It will be incorporated and 
known as the *‘ North American Telegraph 
Company.” The line will connect at St. 
Louis with the United Lines. Mr. Stokes 
said the Western Union monopolizes tele- 
graphic traffic between St. Louis and Duluth, 
and that his company will regulate and 
cheapen the service. He and King, he says, 
are practically the originators and control- 
lers of the enterprise. The estimated cost of 
the plant is placed at $300,000, and a portion 
of the construction is expected to be done 
this year, 


.... The United Press stole a march on 
the Associated Press, and, in fact, all the 
newspapers, during the recent international 
yacht contest. The United Press reports, 
which were prompt and reliable, caused 
many newspaper people to wonder how the 
** beats” were procured. A first-class tele- 
graph operator was placed at Sandy Hook 
with a large telescope, through which the 
races were closely watched. Another press 
operator was located on the judges’ boat, and 
at intervals of every half-hour he would, by 
means of a little red flag, go through the 
‘*Morse” code. The operator at the tele- 
scope would receive the same, and, with his 
hand on the telegraph key, transmit the sig- 
nals to the main office at 187 Broadway. If 
the statement had been made during the 
races that direct communication was had at 
all times with the judges’ boat, it would have 
been received with distrust. Such was the 
case, however, and so quiet was the corre- 
spondence carried on that we doubt if any 
outside of the interested parties on board the 
judges’ boat were aware of what was going 
on —Telegraphers’ Advocate. 

.... “ The telephone is said to be capable of 
making known the presence of fire-damp in 
the atmosphere of a mine. This is the out- 
come of an interesting discovery in the mat- 
ter of weather prediction. It has been found 
—so at least, it is said—that when two iron 
rods are placed seven or eight yards apart, 
and connected by an insulated wire, in the 
circuit of which a telephone is placed, indi- 
cations of an approaching thunderstorm may 
be heard twelve hours in advance. A low 
buzzing sound is first heard, which becomes 
more and more loud and distinct as the 
storm approaches. Every change in the at- 
mospbere is distinguished by different sounds 
more or lessintense. When applied as a fire- 
damp indicator, this apparatus reveals, by 
altered sounds, the change that has taken 
place in the atmosphere by the escape of fire- 
damp into it from the strata or the broken 
mine.” All of which is very interesting, and 
in practice highly improbable, not to say ab- 
surd. Think of distinguishing between the 
sound of escaping fire-damp in one chamber 


of a mine from the thousand other sounds 
going on at the same time in all the other 
chambers of the mine, and brought to the 
ear of the single recorder !—Hngineering and 
Mining Journal 
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* * To keep machinery from rusting, 
dissolve one ounce of camphor in one 
pound of melted lard, and mix in as much 
fine black-lead as will give it an iron color, 
clean the machinery, and coat it with this 
mixture, which may be nearly rubbed off 
in twenty-four hours, 


* * Cast iron, if heated for several days to 
a temperature of from 900° to 1,000° C., 
neither melts nor softens, but is converted 
into malleable iron, and its surface is covered 
with a grayish efflorescence. Its fracture 
sometimes presents a uniform black, like that 
of a lead pencil, and is sometimes riddled 
with large black points, which are regularly 
distributed in the metallic paste. 

* * At the annual meeting of the Invent 
ors’ Association, of the State of Illinois, held 
at the Sherman House, Thursday, the follow- 
ing officers were elected for the ensuing 
year: President, E. T. Prindle, of Aurora; 
Vice-President, Edwin Benjamin, of Chicago; 
Secretary, B. M. Des Jardins, of Chicago; 
Treasurer, D. F. Van Liew, of Aurora; 
Librarian, John Lane, of Hyde Park. 

* * In one of the galleries of the Oscar 
gold mine, on the Bommel Island, on the 
west coast of Norway, a block of auriferous 
quartz was recently broken out, the value of 
which is estimated at about £70,000. The 
deposit here has now been worked for about 
a year and a half, and the working has, 
according to the reports of the owners, 
already returned the sum invested. The 
work is pushed on with all dispatch, as it 
has been found that the quartz increases in 
gold downward. 

* * The luminous rays of the solar spec- 
trum have wave-lengths ranging between the 
narrow limits of .000014 and .000025 of an 
inch. Below these are dark heat rays of 
somewhat greater wave-length, but Prof. 
S. P. Langley finds good reason for believing 
that the heat radiated by the soil has a wave- 
length twenty times as great as that of the 
lowest visible line in the solar spectrum, and 
that there are probably wave lengths of some- 
thing more than 1-2000th of aninch. These 
results are of much interest and importance, 
as showing that all heat is not of the same 
quality as that of the sun. 

* * Mr. Frederick Siemens has discovered, 
and to some extent applied in manufacture, 
a method of toughening glass which he 
claims to produce an article as superior to 
ordinary glass as tempered steel is to iron. 
The process is substantially to take the 
article after ithas been shaped in the ordinary 
way and expose it to a radiated heat until it 
is soft and pliable, when it is placed between 
properly-shaped cold metal surfaces and 
cooled very suddenly. He claims that this 
makes an article at least eight times as strong 
as ordinary glass, and so hard that a diamond 
will not scratch it. Great care must be 
taken in the manufacture, as any unequal 
heating or cooling, or great inequalities in 
thickness, will cause it to crack. 

* * Prof. Richard A. Proctor, the English 
astronomer, says that the moon is the most 
interesting of all the heavenly bodies. It 
has been particularly serviceable in the proof 
it affords of the Jaw of gravitation. It 
proves, too, what the world has been in 
remote ages of the past, and what it will be 
in remote ages to come. Its most significant 
service to man has been as a measurement of 
time. The only perceptible effect which the 
earth .-has upon the moon’s course is that of 
attraction, by which its route in space is 
slightly deviated. From the moon’s present 
condition we may inform ourselves of the 
course of all planetary life. There is every 
reason to suppose that our present condition 
was at one time hers ; that she possessed an 
atmosphere, water, animal, and vegetable 
life. That has now passed away. Her 








surface is a sterile, rocky mass. The atmos- 
phere has gone, or nearly so, and the seasare 
dried up. The same process is going on 
with our earth, and a similar result will 
eventually ensue ; but by reason of the 
greater bulk of our planet, effects produced 
in ten millions of ycars in the moon will re- 
quire sixty millions with us. 

* * The American Electric Company are 
fast completing the experimental line of road 
on Ridge avenue, between the car depot at 
Thirty-second and Dauphin streets and West 
Laurel Hill, Philadelphia. The work is pro- 
gressing at the rate of about 350 feet a day 
on the south track, which presents some- 
what the appearance of the cable road. The 
conduit that is being laid is, however, only 
four and one-half inches wide by nine inches 
deep, and is laid on concrete, covered with 
a layer of Portland cement. Sewer connec 
tions at intervals permit the washing out of 
the slot and also carry off the rain water. 
In the conduit on each side of the slot runs a 
copper conductor, one-fourth of an inch 
wide by one inch deep, on the bottom of 
which runs a grooved piece of cast iron. 
Running in the slot, supported by two 
wheels, is what is called a traveler. This is 
provided with two springs, which run along 
the cast iron on either side, receiving the 
electric current. The traveler is fastened to 
the car by small chains, and from its center 
run wires up into the car, which connect the 
motor carried on the car with the two cur- 
rents. Of the two conductors in the con- 
duit, one carries the current from the genera- 
tor to the motor, the other from the motor to 
the generator. A regulator in the car con- 
trols the electricity, so that the car may go 
forward or backward. In the depot an en- 
gine supplies the generator with power, 
which is transmitted to the motors, one of 
which is on each car, by the process above 
described. Each car is provided with four 
electric lamps on the inside, and an electric 
headlight on each end on the roof. The 
speed is regulated by the man in charge of 
the car, and it is possible to make it almost 
that of a locomotive. The road that is now 
being laid will probably be in running order 
by the latter part of next week. The Ameri- 
can Electric Company, should the road 
prove the success they anticipate, will, dur- 
ing the winter, erect shops where they may 
manufacture their own machines. Those 
they have at present were made by the 
Schuyler Electric Light Company, of Hart 
ford, Conn. The estimated cost of an elec- 
tric railway ten miles long, with fifty cars, is 
$147,409. This includes machinery in the 
depot and on the cars, cost of laying and cost 
of material, but not the cars themselves. 
The total cost of running is $33,494. The 
cost per day is $92 for the whole line, or 
$1.84 per car. As opposed to this is the 
following estimated cost of the cheapest and 
worst horse-car line in the city of Philadel- 
phia, estimated as low as the conscience of 
the president would allow: Cost per year for 
ten miles of road and fifty cars, $86,750; 
cost per day, 7.74 for the whole line; 
cost for one car by the day, $474. This is 
exclusive of any salaries. The electrician in 
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charge of the new work is William B. 
Schlessinger. 
——_eqpo—_—_—__ 


Mathiessen’s Determination of the Elee- 
trie Conductivities of Metals and Their 
Alloys. 

Resist. in ohms 


of wire 1 m. Con- 
long andimm. duc- 














diam. tivity. 
Silver, annealed..............+++- 0.01937 100 
YF EE sk. ceepbrssweeseewe 0.02108 92.1 
Copper, annealed............++++. 0.02057 94.1 
drawn . 0.02014 94.1 
Gold, annealed. .......--+......+. 0 02.50 "3 
P(E edascesseonsccedsouce 0.02697 73 
Aluminum, annealed .. . 0.08751 51.6 
er eee eee 0.07244 26.7 
Platinum, annealed. ............. 0.1166 16.6 
Tron, annealed -. 0.1251 15.5 
Mercury, liquid........+..-.++++ » 1.2247 1.58 
Wiiokel, ammealed 2.66. ccccccccsce 0.1604 12 
Tin, pressed 0 1701 11.4 
rr re - 02526 7.6 
Antimony, pressed...... .....++. 0.4571 4,2 
Bismuth, S| @betieieend viébtee 1 689 1.1 
Alloys— 
Platinum 1, silver 1 (drawn or 
PED ondecs, 9 ¥08<0e86cesuens 0.3140 6.1 
German silver (drawn or an- 
PR asec iceiccessecsecess soos 0.2695 7.2 
IGe By CENUOE Bcncindss cictvecccces 0.1399 13.8 





The Problem of Seeing by Electricity— 
Communication Between Ships. 


Prof. Alexander Graham Bell, of Wash- 
ington, was in this city recently, a guest at 
the Gilsey House. In answer to a reporter’s 
inquiry as to his views on the Garland case, 
he said: 

“IT do not think it would look well for me 
to say anything on the subject. The Bell 
Telephone company, as you know has tri 
umphed in all its legal warfare, which has 
been long and excruciating.” 

‘* Perhaps you would prefer to discuss the 
future usages of the telephone for long dis- 
tances.” 

“I certainly should. Twenty-five new 
wires are now being laid between New York 
and Philadelphia, and your city is soon des- 
tined to converse as freely with that city as 
within its limits. Experiments between New 
York and Chicago have already demonstrated 
the practicability of such communication be- 
tween those cities. We have yet to create, 
or at least perfect, a new species of wire 
which will not be affected by its environ- 
ments. All of this will come in due time. 
There are little systems of telephones all 
over the country. These systems are grad- 
ually branching out and connecting, until 
before long the country will have a grand 
network of telephonic communication, the 
same as its telegraphic, with one center, say 
at New York or Chicago. Have patience, 
and San Francisco will be as near to us in 
this sense as one block to another.” 

‘* Will it soon be possible to see long dis- 
tances—see friends to whom one talks, as 
well as hear them?” 

‘*That is a question which is now being 
asked on all sides, one which I can answer 
affirmatively. I cannot tell how soon I 
only know that the problem is so nearly 
solved as to encourage investigators to perse- 
vere a little longer. I know of at least a 
half-dozen men at work on the subject. The 
reason why I know isamusing. Several years 
ago I was experimenting with the problem 
of the photophone. As you may remember, 
a ray of light from the sun was the motive 
power, and silenium the important feature of 
its construction. When I had solved this 
problem I deposited a description of my dis- 
covery in the Smithsonian Institution with- 
out giving any information to the authorities 
as to what the sealed packet contained. 
Some persons began to speculate as to the 
probable nature of the discovery hidden in 
the packet. Not long afterward The Lon- 
don Na‘ure stated in a paragraph that 1 had 
solved the problem of seeing long distances, 
and that full particulars of the discovery 
were contained in a sealed packet deposited 
in the Smithsonian Institution. Instantly 
six investigators rushed into print in their 
respective localities to say that they had al- 
ready solved the problem, and protesting 
against my alleged assumption of priority. 
In your own city a Mr. Sawyer wrote to 
your paper, I think, claiming the invention. 
The sealed packet became an object of ten- 
der solicitude. I had at that time never 
given any attention to the subject. Although 
the indignant six claimed the invention, no 
one has yet ever seen any one else at long 
distances, nor has any instrument been ex- 
hibited which looks like solving the problem. 
I think I can say, however, thai it will not 
be long before you can seem to sit in the 
room and converse with your friend far 
away, yet automatically by your side.” 

‘*An individual can_then be in any num- 
ber of places at once, automatically speaking. 
How is the problem of communication of 
ships at sea going forward?” 

‘*That problem is solved, but I have ob- 
served no disposition on the part of steam- 
ship companics to make use of what has 
been done. Prof. Trowbridge, of Harvard 
College, and myself arrived at a solution at 
the same time. We waited for each other to 
publish his theory first, and finally went at 
it together. I can tell my own story best. 
And then, too, I am constuntly increasing 
my knowledge on the subject, but do not 
know what Prof. Trowbridge has done re- 
cently. Most of the passenger steamships 





have dynamo engines and are electrically 








lighted. Suppose, for instance, one of them 
should trail a wire a mile long, orany length, 
which is connected with the dynamo-engine 
and electrically charged. The wire would 
practically have a ground connection by 
trailing in the water; at least the result 
would be the same. Suppose you attach a 
telephone to the end on board ship. Then 
your dynamo or telephone end would be 
positive, and the other end of the wire trail- 
ing behind would be negative. All the 
water about the ship will be positive within 
a circle whose radius is one-half of the 
length of the wire. All of the water about 
the trailing end of the wire will be negative 
within a circle whose radius is the other half 
of the wire. If your wire is one mile long, 
thereis then a large area of water about the 
ship which is affected cither positively or 
negatively by the dynamo-engine and the 
electrically-charged wire. It will be impos- 
sible for any ship or object to approach 
within the water so charged in relation to 
your ship, without the telephone telling the 
whole story to the listening year. Now, if 
a ship coming in this area also has a similar 
apparatus, the two vessels can communicate 
with each other by their telephones. If they 
are enveloped in a fog, they can keep out of 
each other’s way The matter is so sim- 
ple that I hope our ocean steamships will 
experiment with it. The principle is not 
new; it is old with a new use, waiting for 
commerce to utilize it. I have experimented 
on the Potomac and marveled at the sim- 
plicity of the apparatus and the stupendous 
importance of the results.” 

**You have also made other studies re- 
cently to aid vessels in a fog, have you not?” 

‘* My studies in this line have to deal with 
echoes. <A friend of mine gave me a ride on 
his steam yacht. ‘I want to show you some- 
thing,’ he said. He began firing blank car- 
tridges at vessels at various distances from 
us. The vessel meh got angry, and signaled 
him to fire in other directions; but from each 
one came back an ecbo. These echoes varied 
in intensity according to the distance, and 
demonstrated conclusively to me that by the 
means of blank cartridges fired at random in 
a fog, ships could detect each other’s pres- 
ence by the echoes returned. Icebergs could 
be easily detected in this manner.” 


—— n+ —-—_ 


On the Expression “ Quantity of 
Electricity.” 
By Dr. D. TomMast In THE REVUE INTER- 
NATIONALE D’ELECTRICITE, 

This expression, which arises so frequently 
in practice as well as in theory, is not always 
understood, and requires to be so explicitly 
defined that there can be no misunderstand- 
ing of its meaning. It is in electrolysis 
especially that the ‘‘ quantity of electricity” 
plays an important part, and with it the ex- 
pressions electrical equivalent and electro- 
chemical equica’ent If we refer to the tables, 
we find that to liberate 4.05 grammes of 
silver, it r quires a current of one ampere 
hour; likewise, to liberate 1.05 grammes of 
irop, 1.19 grammes of copper, etc. Now, 
that is perfectly accurate on condition that in 
each case the number of volts which accom- 
pany the ampere corresponds to the quantity 
of heat absorbed by the electrolyte. That 
electromotive force acquired, the deposit, as 
is known, will be proportional to the intensity 
of the current. I have demonstrated by a 
number of experiments 

1st. That, in order that the quantity of 
electrical energy shall be sufficient to pro- 
duce electrolytic action, it is necessary that 
the E.M.F. of the current expressed in 
calorics shall be a trifle greater than the heat 
of decomposition of the body to be elec- 
trolysed. 

2d. That when a voltaic current traverses 
several electrolytes, in order that decomposi- 
tion shall be effected, it is necessary that the 
calorics produced by the pile shall be a little 
greater than the sum of the calorics produced 
by the pole—those which are transmissible to 
the circuit. 

Now, when we call the “ electrical equiva- 
lent” the quantity of electricity which is 
necessary to decompose a molecule of any 
body whatsoever, it is evidently not intended 
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to speak only of the intensity of the current, 
and not of its E.M.F. 

It follows that this expression, in which 
appears but one of the factors of energy, re- 
fers, in fact, to the product of the same— 
that is, to the electrical energy. And yet 
this is a common error, and, to avoid this 
confusion, it would be advisable to complete 
the tables by the indication of the calorics of 
combination of each compound expressed in 
volts. In this way, for example, it would be 
necessary, in order that an ampere hour 
should decompose 2.98 grammes of sulphate 
of copper, 3.02 grammes of sulphate of zinc, 
ete., that the current should, with an in- 
soluble anode, have an electromotive force of 
at least 1.40 volt for sulphate of copper and 
2.46 volts for sulphate of zinc. In the case 
of a soluble anode formed by the same metal 
as that contained in the salt to be electrolysed, 
we can neglect the E.M.F. of the current and 
consider its intensity only. 

This confusion which exists with reference 
to the expression ‘‘quantity of electricity” 
arises, in my Opinion, from the fact that the 
first two laws of Faraday have been badly 
interpreted, or rather that these laws should 
be slightly modified to place them in accord 
with the principles of thermo-chemistry. 1 
propose, then, to change slightly the enun- 
ciation of these great laws in uniting them in 
one, so that they shall be formulated thus : 

Ekictrolysis will take place always when. the 
calorics given out by the pile are greater than 
the ca'orus absorbid by one or several e'ectrolytes 
placed in the same circuit. In this case the 
weights of the different bodies electrolysed will 
be not only in the same relation as the molecu'ar 
weights of these bodies, but they will also be 
respectively proportional to the intenst y of the 
current, 

pe 


—— The Worswick Manufacturing Com- 
pany, of Cleveland, Ohio, is installing a 
plant of 85 incandescent lights, on the Brush- 
Swan system. 


—— Prof. James Warren is announced as 
the inventor of a new process of reducing 
ores by the aid of electricity. While exam- 
ining a piece of gold-bearing quartz, the 
Professor accidentally let it fall into one of 
the dynamos, which was in motion at the 
time. On looking for the piece of quartz 
the next day, he found it in the dynamo, 
and to his surprise the gold in the quartz 
had been melted and had run to one side of 
the rock, forming a beautiful button. He 
immediately instituted a series of experi- 
ments, and succeeded in evolving a process 
by which gold, silver and copper can be in- 
stantly smelted from concentrations by a 
powerful electric shock, almost equaling in 
intensity a stroke of lightning. The suc- 
cessful application of this process to other 
ores, as lead and antimony, is also expected. 


—— In the discussion over the electric 
lighting at Bridgeport, Conn., Councilman 
Pinkham said that the Bridgeport Company’s 
plant was by far the fincst application of 
electric lighting he was aware of. The light 
had now come to stay after years had been 
spent in perfecting the system. He believed 
that the city was dealing with a company 
that would avail themselves of all improve- 
ments and there was no doubt they would 
find it to their interest to render the service as 
cheaply as possible. He then mentioned cities 
that had made contracts for three and five 
years similar to that now under discussion. 
Councilman Crouch replied to this by saying 
that those cities paid a less price than was 
asked by the Bridgeport Company. This 
speech would have had some effect had not 
Mr. Pinkham explained that the difference in 
price was owing to the difference in time that 
the lamps were kept burning. Councilman 
Sullivan said the city contracts called for 
lights of 2,000 candle-power, but he was 
willing to wager all he possessed that no 
lights in the city were over 1,200 candle 
power, None of the councilmen being pro- 
vided with tools for measuring the lights, 
Mr. Sullivan’s wager passed unheeded. 
The report of the Lamp Committee, recom- 
mending a contract for two years, was then 
adopted by the councilmen. 





— The electric light company at Wash-! bars, etc. The power to run its dynamos | 


ington, D. C., is putting in three 45-light 
Thomson-Houston dynamos. 


— Some electric-light companies are 
painting their poles green, a color that is not 
so conspicuous as the usual white. 


—— In Chicago, McVicker’s Theater, the 
Columbia, the Chicago and the Academy of 
Music, are lighted by plants furnished by 
the Western Edison Company. 


—— The estimate of the Brush Company 
on the cost of an electric-light plant to light 
the State Capitol at Madison is about $17,000, 
and the expense per annum, interest on in 
vestment included, $5,585.49. 


—— The electric-light poles are going up 
rapidly on the main thoroughfares, aud soon 
our night will be turned into day: so may 
the electric light of enthusiasm fil! the hearts 
of Richmond, and give us noon-day pros- 
perity.— The Industrial South. 


—— The Brush Electric Lighting Com- 
panies of Baltimore, Buffalo, St. Louis, 
Nashville and San Francisco, have recently 
made very large additions to their plants. 
Most of these companies have received new 
contracts for extensive city lighting. They 
are earning handsome dividends. 


— Major Heap, of the Lighthouse 

Board, Washington, from whose intelligent 
pen a very interesting article recently ap- 
peared in the REVIEW, proposes to construct 
a powerful incandescent lamp, rich in red 
and yellow rays, which are proved to be the 
most fog-penetrating. The lamp is expected 
possess great efficiency in lighthouse illumi- 
nation. 
Hoboken, N. J, is to have electric 
lights. The company will work under the 
franchise granted by the Mayor and Council, 
and will be known as the Hudson Electric 
Light Company. The company will imme- 
diately commence the erection of poles on 
the principal thoroughfares and in the public 
parks. Arrangements will be made for the 
completion of forty lights, thirty five being 
furnished under contract with the city. 





—— Friday evening during the height 
of the severe thunder storm that passed over 
Norristown, Pa., the lightning struck the 
wires of the Excelsior Electric Light Com- 
pany. In an instant every light in town that 
was connected by these wires was extin- 
guished. A ball of fire was seen to pass 
along the wires. It entered the mill and 
did considerable damage to the dynamo and 
machinery of the company. The next day 
was devoted to repairing the damage. 


—— H. M. Linnell, business manager of 
the Schuyler Electric Light Company, of 
Hartford, Conn., has perfected arrangements 
that had been under consideration for a short 
time, for putting in the necessary apparatus 
for an electric-light plant in Skowhegan, 
Me. Some twenty-five arc lights have been 
contracted for by business men of the city, 
and it is expected at the next meeting of the 
city fathers an appropriation will be voted 
for lighting the streets of the city. Dr. 8. G. 
Sewell will represent the Schuyler Company 
in Skowhegan. 

—— The first fair of large magnitude in 
Los Angeles, Cul., that was ever brilliantly 
lighted is the present exhibition. Although 
the walls were. dark and the multitude of 
articles were calculated to cast deep and un- 
pleasant shadows, yet by the care and skill 
of Prof. Warren and Col. C. H. Howland, 
who placed electric lights inside and outside 
of the building to the extent of 80,000 candle 
power, the shadows were nowhere, while the 
light was everywhere. Such an illumination 
under such obstructions is a beautiful tri- 
umph, that gratified thousands of visitors. 

—— The Woonsocket Electric Light Com- 
pany, Woonsocket, has placed the order for 
the construction of its new el ctric light 
station with the Jarvis Engineering Com- 
pany, of Boston. The boiler and iron stack 
will be made by the Hicks Boiler Works, of 
Providence, and will be set with the Jarvis 
patent furnace to burn screenings for fuel. 
They will also use a National feed-water 
heater and Korting injector, Sheffield grate 





will be supplied by au Armington & Sims 
engine. 


—— A number of persons were invited to 
the Kansas penitentiary, near Leavenworth, 
to see the first test of the new system of in- 
candescent lighting which bas been in course 
of preparation there for some time past. The 
contract is for three hundred incandescent 
lights in the dining-room, cell house and 
main building, and for nineteen large lights 
in the grounds. The electricity to be fur- 
nished by two dynamos run by an eighty 
horse-power engine. The entire plant cost 
just $5,800. The light used in this city is 
the Thomson-Houston arc light, the power 
for which is furnished by a pair of engines 
aggregating 150 horse-power, which drive 
four dynamos of the Thomson-Houston pat- 
tern, 

—- The American Electric Manufacturing 
Company of this city has closed a contract 
for the control of the entire electric-lighting 
business of Mr. Sheridan S. Badger, of Chi- 
cago. Mr. Badger now controls four com- 
panies in successful operation, viz., in Chi- 
cago, Joliet, Ill ; Racine, Wis. ; and Keokuk, 
Iowa, besides the organization for additional 
company in Chicago, each of which will 
have a capacity for 300 lights, with excellent 
prospects for an increase to 1,000 each. He 
also has a company organized in Milwaukee, 
Wis,, for 600 lights ; in the two latter organ- 
izations, the American Company contracts 
to put in the entire plants, giving local cap- 
italists an opportunity to join in the company 
if they desire to doso. Mr. Badger is a live 
and enterprising man, with excellent business 
connections, and good backing. He becomes 
the Western Manager of the American 
Company with headquarters in Chic»go. 
Mr. Goff has evidently began to push 
things. 

— At the Novelties Exhibition, Philadel- 
phia, the Thomson-Houston Electric Light- 
ing Company exhibit three of their well- 
known dynamo”machines, used for illumina- 
ting the arches of the main hall by their 
system of arc lighting. They also show 
Thomson’s incandescent distributor, which 
divides up the arc-light current so as to 
supply nine incandescent lamps. The Mc- 
Tighe Electric Lighting Company exhibit 
three of their dynamo used for illuminating 
the main hall at the upper end, and for 
supplying the Edgerton motors running the 
parcels delivery system and other purposes. 
The United States Electric Lighting Com- 
pany exhibit asingle dynamo used for run- 
ning the search light in the tower. The 
Edgerton motors are the only electric motors 
shown. These are used for running sewing 
machines, a coffee mill, a printing press, and 
also as a motor for the Electric Elevated 
Railway. Two electrical clocks are ex- 
bibited. One, exhibited by Haenichen 
Bros., of Germantown, is an electric regu- 
lator, in which electricity takes the place of 
the clock spring for giving the slight im- 
pulse to the pendulum required to maintain 
its motion. This clock is exhibited in the 
gallery. 

—— The case of the Consolida‘ed Electric 
Light Company aguinst’ the Edison Electric 
Light Company, to restrain the latter from 
using fibrous filaments for carbons in the 
incandescent electric lamps, came up on 


demurrer before Judge Wallace, in the 
United States Circuit Court, Thursday. Last 
spring a patent for the use of the filaments 
was obtained after a long fight by the Con- 
solidated people. Senator Evarts, who, with 
J. M. Tomlinson, appeared for the Edison 
Company, argued that the patent was not 
valid, as it had been issued by the Commis. 
sioner of Patents to the Electro-Dynamo 
Company, the assignors of the Consolidated 
Electric Light Company, and not directly to 
the Consolidated Company. For the plain- 
tiff appeared E. N. Dickerson, H. R. Garden 
and Amos Broadnax. Mr. Dickerson argued 
that the patent was valid. It was the old 
Sawyer-Mann patent, and it was assigned 
to the Electro-Dynamo Company, and by 
this company in turn to the Consolidated 
Electric Company. The patent when granted 
was given to the Electro Dynamo Company 
‘*or its assigns or successors.” Mr. Dicker- 
son cited authorities to show that patents 
issued in the same form had been held valid. 
Judge Wallace took the papers, and reserved 


_his decision on the demurrer. 
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—— John Wanamaker & Co., have erected 
in taen large establishment in Philadelphia, 
an additional plant of forty-five 2,000 candle- 
power Brush lamps. 


—— The Buffalo Council, in its contract 
with the gas companies, stipulates that the 
gas lamps shall be discontinued as rapidly as 
the electric-light lamps can be put in. 





At Albany recently a new 350 horse- 
power Harris-Corliss engine was received by 
the electric-light company, making six en- 
ginesinall. This electric-light plant is one 
of the best in the country, supplying about 
600 lights. 


—— Messrs. Kauffman Brothers of Pitts- 
burgh, have completed their insta)lation of 
thirty 2,000 candle-power Brush arc lamps, 
and seventy-five Swan incandescent lamps, 
operated by the Brush self-regulating dynamo 
machine. 


—— The city council of Selma, Ala., are 
negotiating with the Van Depoele Company 
in reference to lighting the city by electric 
light. A committee has been appointed to 
confer with Mr. W. T. Forbes, the general 
Southern agent of the company. 


—— A light was taken into a room where 
the gas had been escaping with the result 
that an explosion occurred, shattering the 
windows, setting the bedding on fire, and 
wounding a young man named Ware, who 
was conveyed to a surgery near. 


—— A note from the Forest City Carbon 
Company, at Cleveland, informs us that they 
will be ready to fill orders next week. Their 
factory was almost entirely destroyed by fire 
October 18th, and that it should be so 
quickly rebuilt displays commendable enter- 
prise. 


—— Fostoria, Ohio, is soon to be lighted 
by the Brush-Swan system. The plant is 
now being erected, and it is expected to start 
up the lights about November ist. Incan- 
descent lights will be furnished on the same 
circuits with arcs, and a profitable business 
is already under contract. 


—— The Consolidated Electric Light Com- 
pany have elected the following trustees for 
the ensuing year; Charles H. Banes, Edwin 
8. Thayer, Henry C. Davis, Amos Broadnax, 
Albon Man, L. B. Ward, Thomas Wallace, 
Jacob Hays, C. A. Coffin, W. C. Andrews, 
John Rooney, Thomas C. Platt and H. R. 
Garden. 


—— The Freeman electric-lighting system, 
which was illustrated in the Review a few 
weeks ago, can be scen in operation at 
Dominick’s cafe, 187 Broadway. There are 
now in use twenty-five of the incandescent 
lights, all giving a satisfactory light. The 
dynamo is a very smooth-running machine— 
no sparking and scarcely any noise. Mr. 
Freeman will light up a number of other 
oftices in the building, and will then have a 
very complete and beautiful plant. 


— The articles of incorporation of the 
United States Electric Light and Power Com- 
pany of Buffalo were filed in the office of the 
County Clerk on Saturday, the incorporators 
named in the articles being Messrs J. F. 
Schoellkopf, C. A. Sweet, John L. Williams, 
O. G. Warren, P. P. Miller, David Donald- 
son, S. F. Eagan, Albert J. Wright, and 
Franklin D. Locke. John L. Williams was 
elected president, O. G. Warren, vice-presi- 
dent, and P. P. Miller, secretary and treas- 
urer. The company has contracted with the 
United States Electric Light Company for 
the sole right to use its patents in the county. 
A large plant is soon to be erected, but the 
site has not yet been determined upon. A 
station is expected to be ready in about three 
months. The company will furnish the arc 


light for street lighting and the incandescent 
light for interior lighting. 
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INDEX OF INVENTIONS FOR WHICH Lerrens 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING OcT. 
27, 1885. 





328,929 Electric wire insulator and supporter; 
William N. Fawcett and George F Huntley, Brook- 
lyn, N. Y. 

328,948 Electric battery; Theodore L. Kauffer, 
Boston, Mass. 

328,976 Electric gas lighting device ; David Rous- 
seau, New York, N. Y. 

328,977 Electric gas-lighting burner; David Rous- 
seau, New York, N. Y. 

328,982 Electric gong: Jacob B. Tirrell, Boston, 
assignor by direct and mesne assignments to Jas. 
F’. Emerson, Wakefield; Geo. O. Carpenter, Boston; 
and John W. Carter, Newton, Mass. 

329,001 Telephonic transmitter; Seth E. 
Farmington, Me. 

329,080 Telephone; Thomas A. Edison, 
Park, N. J 

329,076 Apparatus for maintaining 
communication with moving vehicle; 
Phelps, New York, N. Y. 

329,077 Apparatus for maintaining electrical 
communication with moving vehicle; Lucius J. 
Phelps, New York, N. Y 

229,083 Speaking telephone receiver ; 
Robertson, Brooklyn, N. Y. 


829,084 Telephone ; James H. Robertson, 
lyn, N. Y. 

329,085 Telephone ; James H. Robertson, Brook- 
lyn, N. Y. 

329,104 Electric cable conveyance ; 
Vanlepoele, Chicago, Il. 

329,.12 Electric governor for controlling steam. 

’. Williams, Thames Ditton, 


Beedy, 
Menlo 


electrical 
Lucius J. 


James H 


Brook- 


Charles J. 


engines; Peter 
County of Surrey, England. 

$29,118 Dynamo-electric machine; Clinton M. 
Ball, Troy, N. Y., assignor to Joseph A. Powers, 
same place. 

329,152 Electrical apparatus protector; Charles 
F. Eden, Malden, assignor to the American Bell 
Telephone Co., Boston, Mass. 

Nos, 329,187. 329,188, and 329,189 are patents 
Lewis H. McCullough, Richmond, Ind., for im 


provements in fire and police telegraph systems. 

Nos 829,222 and 329,223 are patents granted to 
Frederick Sedgwick,Chicago, lll., for electric me- 
chanism for operating safe bolt-work. 

329,245 Electrical indicator for letter boxes; 
E Me etarad E. Weaver, Philadelphia, Pa., assignor to 
Peter L. Fitzgerald, same place. 

329,310 Electro-medical battery; 
Hicks, Detroit, Mich. 

Nos. 329,398 and 329,399 are md granted to 
William A. Leggo, New York, N. Y., for circuit 
controller. 

Nos. 329,410, 329,411. and 329,412 are 
granted to Frank L. Pope, Elizabeth, N. « 
multi ple local circuits for electiric eee. 
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ELECTROTYPING 
aN°PRINTED SUPPLIES 


OUR “LIGHTNING SPEED INDICATOR”? 


Registers up to 1,000, will register 15,- 

0.0 per minute, S jindle has rubber 

tip pola. applied for) to prevent 

atipping. Has silver 2 gpa dial and 
= gia 


Thomas H. 


ag 
, for 








age ne for Catalogues, Circu- 
lars, etc. * same compile d, printed, 
bound and seats d, if desired ‘Supe rior 
4 work —— Send for specimens 
‘and estimates: 


A. MUGFORD, Hartford, Conn. 


















ss crystal, 
excluding 
dust. Spindle 
or 4 in. as ordered 
scount to 





1-2in. lin.,2 in. 
Sent ‘by mail for $2.( Di 
dealers. McDONNEL ‘LODOMETE R 
CO.,2 & 4 LaSalle Ave., Chicago, Tl 


ELECTRIC BELL OUTFIT 


FOR 


$2.50. 


Comprising one walnut box bell, 24-inch gong, one 
Leclanche battery, push button, 50 feet covered 
wire, box of staples. 

Sent C. O. D. on receipt of one-third cash. 


PROVIDENCE ELECTRICAL SUPPLY CO0., 
56 Washington St., PROVIDENCE, R. I. 











THE WARREN P. FREEMAN CO. 
ELECTRICAL SUPPLIES, 


106 & 108 LIBERTY ST., N. Y. 

Incandescent lamps made to order, 45 to 100- 
volt Lamps on hand. 

50-light Incandescent Machine, including Lamps, 
#400. 100-light Incandescent Machine, including 
Lamps, 16 candle-power each, 100 volts, $750. Incan- 
descent. Machines up to 1000 lights. 
Sole Manufacturers of the Earth Open and 

Closed-Circuit Battery. 


SUNLIGHT CARBONS! 


MANUFACTURED BY THE 


PARKER-RUSSELL 
Mining and Manufacturing Com’y, 


Mo. 





Jil Pine Street, = - - = = - t. Liouis, 
100,000 CARBONS PER WEEK. 
Using the purest materials and with machinery of our own invention, 
Every Carbon is manipulated separately from the beginning of the operation until finished. 
They are, therefore, 


ABSOLUTELY UNIFORM AND EACH CARBON ALIKE IN ALL ITS PARTS. 


In straightness, length of time in burning, brilliaacy and steadiness of light Guy excel all others, and are adapted to the various systems of 











PAINE & LADD, 


Electric Light Globes, S:ztsfa. s- 


PAINE, 
| Late ee of Patents. 
Manufactured by 


Attorneys in Patent Causes 
New ENGLAND GLASS Works, BOSTON, sia | “WASHINGTON. D. ©. 


“MULTIPLEX a. oe = 
MECHANICAL TELEPHONE. L.G. TILLOTSON & 00., 


The only Mechanical Telephone with Multiple Connections. MANUFACTURERS, IMPORTERS AND DEALERS IN 


ADAPTED FOR WAREHOUSES, FACTORIES, APARTMENT HOUSES, ETC. Telegraph Telephone & Electrical Supplies 
j j 


J Oo H N A . Cc A B OT, M anage r, OF EVERY DESCRIPTION, 


131 Tribune Building, NEW _ YORK. 5 and 7 DEY STREET, NEW YORK. 


"MODEL ELECTRIC RAILWAY, — GABLE! smuin 


| 4 complete working model Electric Railway, 
including Locomotive, Motor, two Cars, 
Track—four feet in diameter, power- 
ful battery, and conductors. 


Price Complete, $8.50. 


A.most instructive and amusing Toy. 


An Edison 6-candle lamp can be run from the same 
| battery, and will besent on receipt of $1.50 extra. 


CURING A HRETER Pret wrutanoy.caxoeE tows, | ARE STOUT-MEADOWCROFT Co. 


THE OKONITE COMPANY, 
Formerly New York Insulated Wire and Vulcanite Co,, Manufacturers of 
MANUFACTURERS OF ELECTRICAL GoopDs, 
INSULATED Authorized agents of the Edison Lamp Co., | 


WIRES AND CABLES, 
P.O.BOX2411. _21 ANNST., N.Y. 


i. —_LECLANCHE GONDA BATTERY 


(FORMERLY THE PRISM BATTERY). 
THE STANDARD OPEN CIRCUIT BATTERY OF THE WORLD. 


And beyond question the best for all purposes for which open-circuit 
batteries are required. 

















*Subterrancan, 


v Ww wee» 
WIRES House Wire, Lead Wire, 


Insulated Wires, &c. 


INSULATORS { °°" **Psrcetatn 


lass, &c. 
CROSS ARMS; rubber Mook Blacks, : 
ELECTRIC LIGHT, DISTRICT TELEGRAPH, 
BURGLAR ALARM SUPPLIES, &c. 


Send for Estimates. 


&e. 








, 
The Genuine Leclanche Gonda and Disque Cells are made only by us, and none 
are genuine without the Label, as shown in cut, and the 





TRADE 
GO TD z.. 
MARK. 
Price of the Gonda reduced to $1.20 per cell, complete 
" Disque ” ” 100 * 


SEND FOR PRICE LIST, WITH DISCOUNTS. 








THE LECANCES BATTERY —— 
149 Wet 18% 


WA aan AN a 


Gonda (formerly Prism) Battery, Complete. 
See that above label is on every jar 


7 149 West 18th Street, New York. 
Gitandard ; Bilectrical ,. W orks, 
TELEGRAPH AND TELEPHONE APPARATUS, 


Hotel and House Annunciators, Burglar Alarms, 
CALL BELLS, “POST'S” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
[33> ESTIMATES FURNISHED. SEND FOR OATALOGUES AND PRICES. 23 
Cincinnati, Ohio, U. 8S. A, 


THE LECLANCHE BATTERY CO. 
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AMERICAN 


Electric Mig, Company. 


Wl in Tap Gus Buln, om, 294 Stand th Ara, 


ACTORY AND WAREROOMS : 
18th STREET, N. Y. 
This Company is engaged in the manufacture of DYNAMO MACHINES and LAMPS, and the 
construction of ELECTRIC LIGHTING STATIONS for lighting CITIES and TOWNS under the 
well-known 


“AMERICAN SYSTEM” 


oF HLectrRic Amc LIGHTING, 
(WWOoOd’s Patents.) 
Completeness, durability, steadiness, qa of 


SPECIAL ADVANTAGES OF THIS SYSTEM. font ans Sccnomy ot ome tees Walley ot 


namo-electric generator occupies less space, is lighter, requires less motive power, and costs less 
than others capable of producing au equal numberof lights. There is less firing or flashing of the 
commutator, and ey less loss of energy and wearing of the parts from this cause than is 
the case with other machines. It requires no oilimg or other attention than to be kept clean, and its 
extreme simplicity enables it to be operated with the minimum of skill and attention. The current 
regulator and signalling apparatus, by which the machine is made to generate the exact current 
requiret for any number of lights from one to its full capacity—as they are turned off and on with- 
out change of speed or waste of power—is simple, effective, and afe. Its lamps are reliable in opera- 
tion, the carbon-regulating mecbanism being absolute in its control, durable, and unaffected by 
changes of temperature or weather. They are of ornamental design, and the steadiness and purity 
of light produced are unequaled at the same expenditure of power. 


For C 1 lighting s 8, i 
ESTIMATES FURNISHED 2% “Tighting” System or Bilson tncantescent’ System, os tor both 
combined. 
SPECIAL ATTENTION 7 “prea isolated plants in Mills, Factories, Shops, Railroad Build- 
Proper construction end installation of central stations and isolated 


CONSTRUCTION WORK. plants is of great importance to insure safety and economy. The 


American Company has done more of this work than any other company in the United States, and 
its work is known to be superior to that of other companies. 
PATENTS This Companv owns and controls all the Patents and Inventions for electric lighting of 
' James J. Wood, J. B. Fuller, and many others heretofore controlled by the Fuller Elec- 
trical Co , and the Fuller-Wood Electric Light Co., which include the foundation patents of the 
Gramme dynamo. 

“‘ Among the different systems of arc lighting may be mentioned the Brush, the Weston, the Schuy- 
ler, the Thomson-Houston, and the Fuller-Wood (hereafter to be known as the American). The 
Fuller-Wood system of are lighting has gained a world-wide ——e- for reliability and economy. 
This organization was originally known as the Fuller Electrical Company, which dates its existence 
from 1878. This system was the foundation of the well-known Gramme Association, being the party 
of the first part in the articles of association, which was composed of the Brush, Weston, United 
States, Thomson-Houston, Edison and Joblacoff companies, which was good evidence that all the 
companies composing that association were willing to pay tribute to the superior merit of the Ful- 
ler Wood system.—N. Y. Sun, Sept. 27th, 1885. 


ILLUSTRATED PAMPHLET AND DESCRIPTIVE CIRCULAR FREE. ADDRESS, 


AMERICAN ELECTRIC MFc. COMPANY, 
Western Union Telegraph Building, cor. 23d Street and Sth Ave., New York. 


HARD RUBBER. ..? 


For all Electrical Purposes. In Sheets, Rods, Tubes, and special designs as ordered when 
practicable. Rubber Hook Insulators, Window Tubes with Heads, Key Knobs, Switch Handles, Plug 
Handles, Battery Cells, Battery Syringes, Electric Lamp Switch Handles, &c., &c. Manufactured by 


THE BUTLER HARD RUBBER COMPANY, 


33 MERCER STREET, NEV YVTornsz. 


The Electrical Supply Co., 


MANUFACTURERS OF 


ELECTRICAL GOODS 


OF EVERY DESCRIPTION. 








INSULATED WIRES & CABLES A SPECIALTY, 


LATEST IMPROVED 


DIAMOND CARBON BATTERY 
The neatest and most effective battery for 
Telephone Transmitters; Electric Bells, 
Slectric Gas Lighting and all 
open-circuit work. 


THE ELECTRICAL SUPPLY C0., 


— =. WAREHOUSES: 
- - : . -] 17 DEY ST., N.Y. 175-177 LAKE ST., CHICAGO. 





ractoRy: ANSOMNZA, CONN. 
The Bergmany ‘Telephone’ Battery. 
ts Open - Circuit | Battery 


IN THE MAREET. 


Saperior to the Leclanché 
& all others for Telephone 


Peat = 


Electric Light. 
HENRY C. REES., 
730 Sansom St., Philadelphia, Pa., 


Electric Light Plants of every system. 


Incandescent Wiring and Repairs to Dyna- 
mos and Lamps a specialty. 
Estimates furnished on application. 


[UNION SQUARE JYOTEL, 


AND HOTEL DAM, 
HEADQUARTERS : 


Telephone, Telegraph and Electric Light People. 
A. J. DAM & SON, Proprietors, 
Union Square, cor, 15th Street, New York. 





Work, eg oy = Bur- 
glar Alarms, Gas Lig ting: 
etc., ete., in short for all 
kinds of open circuit work. 
PRICE, (complete) $1.00. 


Liberal Discount to deal- 
ers and large consumers. 














Send for Circular and 
Price List. 


«BERGMANN & COMPANY, 
Hlectrical Works, 
292, 204, 206, 298 Ave. B, New York, N. Y. 

















Si 


The MATHER ELECTRIC CO 


Manufacturers of 


COMPLETE SYSTEMS OF 


ELECTRIC LIGHTING 


NEW ENGLAND 
BUTT C0., 


Providence, R.L., 





MANUFACTURERS or 


BRAIDING MACHINERY 


FOR COVERING 
"Telegraph, 
"Telephone 


AND 


ELECTRIC-LIGHT WIRE. 


ALSO 
SINGLE AND DOUBLE 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid, 


“~~ FINE CASTINGS A 
“So ~~ SPECIALTY. 





16x 24 DOUBLE BRAIDER. 





THE THOMSON-HOUSTON ELECTRIC CO. 


Principal Office, 131 Devonshire St., Boston, Mass., 

FURNISHES THE 
ONLY PERFECT AUTOMATIC, SELF-REGULATING SYS- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 
In all desirable qualities of Erzorrio Aro Ligurs the THOMSON-HOUSTON SYSTEM 
has no equal. The Lights are superior in color and steadiness, and the entire apparatus is 
more economical, efficient and safe, more easily managed, and less liable to derangement than 
any gther. 

7 THE THOMSON-HOUSTON ELECTRIC CO. was awarded ihe Firsr Prize for the 
best system of arc lighting, and the dest Arc Lamp, at the Cincinnati Industrial Exposition 
of 1883. 

The Thomson-Houston System has been awarded superiority in all the competitive tests 
to whichit has been subjected. NEW ILLUSTRATED PAMPHLET will be 
ecnt on application. 
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WESTERN ELECTRIC COMPANY'S ELECTRIC LIGHTING APPARATI 


Every requisite for the most 




















perfect system of Electric Light- 
ing, at prices which insure a 
profitable investment to the pur- 
chaser. 


ADDRESS, 








CHICAGO OR NEW YORK, 


MANUFACTURERS OF AND DEALERS IN ALL EINDS OF 


Electrical Apparatus « Supplies. 





EMG OS 








Dynamo Machines, Lamps, &c. Special feature of new machines is economy of power. Party with good XPERI M ENTA C E.Jones&Bro. SU PLI 
sis ° Medical Batteries, Inventors’ Models, Expert 


connection can have Presidency or Treasurership and control of the stock. Address,—‘t HeLrx "— care CINCINNATI. 0 mental Work, and fine brass castings. ‘Send for 
on = 7 = —A — 9 ve + r 
of EvecrricaL Review. WORK siccihizy, SBesention unis Papers catalogue C. E. JONES & BRO. Cincinnati, O. 


THE MORRISON 


Gravity Battery 


THE ONLY BELIABLE CLOSED-CIRCUIT BATTERY IN EXISTENCE. 


After thirty years’ experimenting with other batteries, The 
im) Gamewell Fire Alarm Telegraph Co. adopted it as their standard. 


OrrFice oF THE GAMEWELL Frre ALARM TELEGRAPH Co., 
144 Barciay St., NEw York Ciry. 
New York, August 14th, 1885. 
THE SouTHERN Etectric Co., BALTIMORE, MD. 

Gentlemen ;—We have adopted the ‘‘ MORRISON GRAVITY 
BATTERY” as the Standard Fire Alarm Battery for this com- 
ape Bs service. After thirty years’ experience we unhesitativg- 
y endorse it as the best form of Gravity Battery ever devised. 


WANTED.-— Capitalist to put money in an Electric Company just organized to manufacture R MODEL and Send for Circlars, Telegra h and Electrical 











“Little Giant” Battery. 


UNEQUALED FOR 
GAS LICHTING, BURCLAR ALARM, TELE- 
PHONE, ELECTRIC BELL, ANNUNCIATOR 
AND CLOCK WORK, 














Crany Service to which an Open-Circuit Battery can be Applied. 


Cannot be destroyed by short circuit. Carbons practically inde- 
structible, as they can be renewed b. simply washing in pure water. 
Great saving in number of cells required as compared with any Open- 
Circuit Battery now in use. Can be sealed if desired. TZry it and be 
convinced. 

PRICE, $1.25 PER CE4AL. 


Yours very truly, J. N. GAMEWELL, 
General Superintendent Gameweli Police & Fire Alarm Telegraph Co. 


Manufactured only by 


THE SOUTHERN ELECTRIC C0., 


Warerooms, Hoen Building, cor.North and Lexington Sts.; 
Works, cor. Constitution and Monument Sts., 


BALTIMORE, MD. 


DORSETT’S UNDERGROUND GoNnDUIT SYSTEM. 


Ch SS 00m 


LIBERAL Discount TO DEALERS AND LARGE CONSUMERS. 


RHODE ISLAND TELEPHONE AND ELECTRIC CO. 








PROVIDENCE, Rf. I. 


Es > P. O. BOX, 1157. 
Patented Sept, 11th, 18% ie a a | 


ae aaa : : 
Correspondence Solicited from Inventors or others desiring to Patent or Introduce Electrical Novelties of Merit, 


















SS 





~oorsatt \ a 


WINN ET ofl 






ae = = ELECTRICAL _ 
————_——. DHDORSETTS © “ UNDERGROUND CONDUIT 


| AQERERAAVIES-LMa-LbL 


S .. 


N 


N 
N 
N 
S RSA 


Electrical Insulator, Water, Gas and Sewage Proof! Absorbs no Moisture! Frost Cannot Affect It! 


A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Purposes. 





The 24-inch ducts in this Conduit are leased to different companies, which may then occupy them | electrical purposes the past winter in the solidly frozen streets of Chicago without injury ; is the system 
with such wires and cables as they may adopt. New wires may be introduced or old ones replaced used by that city, siving poston. unbounded satisfaction, and is now being introduced into the cities of 
through these ducts between the man-holes as shown in the cut. _ A St. Louis, Cincinnati and Detroit. The whole body of the Conduit is a thoroughly reliable insulator, 

An experience of six years for Underground Drainage has shown the supcriority of this material as unaffected alike by acids and alkalies. The cheapest and most perfect Conduit ia the market 
a resistant of moisture, and its consequent immunity from damage by frost. It has beenin use for to-day. 


{2 CORRESPONDENCE SOLICITED. -=) 


@ 
D. H. DORSETT, Proprietor, No. 61 La Salle Street, Chicago, Ill. 









































~ wwe awe |THE AMERICAN BELL TELEPHONE 00.“ Q TT 0" ot. 


ELECTRICAL APPARATUS, 
Telegraph and Telephone Supplies, 


No, 1408 Penna, Avenue, 
Opp. Willard’s Hotel, WASHINGTON, D. C. 


H. M. RAYNOR, 


No.25 BOND ST., + 











NEW YORK. 
Sr IN 
All Forms 
FOR 


ALL PURPOSES, 
WHOLESALE AND RETAIL. 


JARVIS ENGINEERING (0., 


BOSTON, MASS., 
Contractors for 
COMPLETE STEAM OUTFITS for Electric 
Lighting Stations, 


Steel Boilers with Jarvis Furnaces to burn cheap fuels, 
ARMINGTON & SIMS’ ENGINES, ETC. 











*t 95 MILK STREET, BOSTON, MASS. a 





This Company owns the Letters Patent granted | 
to Alexander Graham Bell, March 7th, 1876, No. 174,- 
465, and January 30, 1877, No. 186,787. 

The transmission of Speech by all known forms 
of Electric Speaking Telephones infringes the right 
secured to this Company by the above patents, and 
renders each individual user of telephones, not fur-| 
nished by it or its licensees, responsible for such | 
unlawful use, and all the consequences thereof, and | 
SHEPARD’S [e0-] CELEBRATED 

SCREW CUTTING FOOT LATHE. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 

rs, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, | 


pee H. L. SHEPARD, Act.,| 
(34 E. SECOND STREET, CINCINNATI, O. ! 


liable to snit therefor. 


(ncandescent camps, 


From 8 to 150 C. P: (Battery Lamps from 
1-2 to 8 C. P.) made in large quan- 











tities at short notice. 


ADDRESS, 


SUN ELECTRIC LIGHT CO., 


WOBURN, MASS. 








MAGNETO S 


a 















equaled 
Clos 








STANDARD.” 








In Use Over 


New Taneve Buckeye Automatic Gut-Orr Encines. 


IGNAL BELLS. 


No Battery Required. 


SM) $4, $6, 


We make a specialty of the manufacture of these bells for 
Telephone Companies, and after an experience of many years. 
our facilities for the prompt execution of large orders are un- 


e attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BALTIMORE. 
A. G. DAVIS, President. 
Office, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies, 
SEND FOR It-T USTRATED CATALOGUBZB. 


These Engines are the 
with automatic cut-off re 
of ali details. Th 


an uty a 

Highest attainable Revdhen in Steam Consumption and 
superior regulation guaranteed. 

Cut-off Fagne . 12 to 100 H.P., for driving Dynamo Machines 
*s a SPECIALTY 


OVER 10,000 IN USE. 
Started Instantly by a Match. 
When Stopped all Expense Ceases. 

Works without 
boiler, steam, coal, 
ashes or attend: 
ance. Successfully 
adapted instead of 
steam power in all 
industries and of- 
fers special advan- 
tages for running 
poy ony F —— 
ana Telephone as well as Lighting purposes. — 

Built in Sizes of 1,2, 4, 7,10, 15.426 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 
N. E. cor. 33d & Walnut, Phila. ‘ 
Branch Office: 214 Randolph Street, Chicago. 


WORK SHOPS 


WITHOUT STEAM POWER 
BY USING OUTFITS OF 


Barnes’ Pat. Foot-Power 
machinery can compete with 

















steam power. Sold on trial. ¥ Se, 
Metal and wood workers ’ 
send for prices. Illustrated catalogue free. 


W. F. & JNO. BARNES CO., 
Address No. 1995 Main St. Rockford, Ill. 


Telegraph and Electrical 
PLI 


Medical Batteries, PPLI) Models, Experi- 
mental Work, and fine brass castings. Send for 
Cpslogue Cc. E. JONES & BRO. Cincinnati, 0, 


important to us that you mention this paper. 








HArris-CorLiss 


lo rN 


and upwards, according to style desired. 
Discount on large lots. 





A. B. PROAL, Secy. & Treas. 
North-West Corner Charles and German Streets, 


minimum of cost of repairs, 






STEAM ENGINE 


BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris's Im- 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST ECONOMICAL STEAM EN- 
CINE BUILT. 


ELECTR C LIGHT COMPANIES TAKE NOTICE! They are especially ad- 
ap 


for all purposes where continuous service at uniform speed is required and at the 





Send for a copy of Engineers’ and Steam Users’ Manual by J. W. Hill, M. E. Price, $1.25. 





25 to 1,000 H. P. 


hi. 


d result of long experience 
lation and most careful revision 





ey are designed and constructed for heavy 
t di or high rotative speeds. 





. Self-Contained Automatic 


.—INustrated Circulars with various data as 


VICTOR 
Turbine Wat 


er Wheel. 


+ 





The attention of Electric Companies is called to this celebrated water 











to practical Steam Engine Construction and performan 
free by mail, Address ia si 
SEE 


SE _SC#C#BUCKEYEE ENGINE CO., Salem, 0. 


SALES AGENTS: 
Geo. A. BARNARD, 70 Astor House, N. Y., D. L. DAVIS, 84 S. Canal St., Chicago, Ill. 
and 63 Mason Building, Boston, Mass. and ROBINSON & CAREY, St. Paul, Minn. 


James Leffel’s WATER WHEEL. 


= 
f—) 
i = 
= 
Made by JAMES LEFFEL & C0. 


The “OLD RELIABLE” with Improvements, making it the Most 
Perfect Turbine now in use, comprising the Largest and the 
Smallest Wheels under both the Highest and Lowest Heads in 
this country. Specially adapted for running Electric Dynamos on ac- 
count of the great steadiness of its motion. Our new Pocket Wheel 
Book sent free. Address 


JAMES LEFFEL & CoO., 
Springfield, Ohio, - anp - 110 Liberty St., New York, 
[Please mention this paper when your write to us.] 


Poole & Hunt's Leffel Wurbine Water Wheel. 


Made of Best Materials and in the Rest Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face or pitch, molded 
by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved designs. 


Transmission Machinery 


A SPECIALTY. 
2 Special attention given to Heavy Gearing. Shipping facilities the best in all directions. 


a = 








— 
<>) 

















POOLE & HUNT, Baltimore, Md. 


wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efficiency, and large capacity for its 
diameter, being double the power of most wheels of same diameter, It 
is used by a number of the leading electric companies with greai satisfaction. In the 
economical use of water it is without an equal, producing the highest per cent. of useful 
effect, guaranteed. 


SEND FOR CATALOGUE AND PARTICULARS. 


STILWELL * BIERCE MFC. CO., 


DAYTON, OHIO. 


(Please Mention this Paper.) 


REMINGTON 


Standard Type-Writer. 


Ask for Particulars Regarding the Use of the Rem- 
ington Type-Writer in Receiving Messages. 


WYCKOFF, SEAMANS & BENEDICT, **New'Vor:”” 


chuyle Electric Light Co., 


YNAMO MACHINES 
FOR INCANDESCENT anpD ARC. 


The most perfect system of both Incandescent and Are Lighting. Intire free- 
dom from hissivg and flickering in our Are Lights, and long life and great bril- 
liancy in our Incandescent Lights. 

amo Machines with perfect automatic regulation, reliable and efficient. 

Prices moderate. Estimates made for lighting from Central Stations or for 

isolated plants. Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0,, 


Harttord, Conn. 











New York Office: 
44 BROADWAY, 
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TRIPLEX INSULATED 


Wire and Ruther Co 
Qupe 


riorQuality 
of Insuletion 

ON ALL CLASSES OF 
slectric Wires 


CABLES. 
Address, 159 FRONT ST., New York City. 











Brownlee & Co., 
DETROIT, MICH. 


DEALERS IN 


Cedar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS, 


BROWNLEE'S CONCAVED BRACKET. 





(Patent applied for.) Send for Catalogue. 





American Ele nel Works 





MANUFACTURERS OF 


Patent Finished Insulated 


Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE 
MAGNET WIRE. 


PATENT RUBBER COVERED WIRE, OFFICE AND 
ANNUNCIATOR WIRE, LEAD- ENCASED WIRE 
ANTI-INDUCTION AERIAL ."o UNDER- 
GROUND CABLES ETC., ETC. 


OFFICE AND FACTORY: 
No.67 STEWART STREET, 


PROVIDENCE, R. I. 
EUGENE F. PHILLIPS, President. 
W. H. SAWYER, Secretary and Electrician 


M7 ELITE 


Oak pins and Brackets 


TELEPHONE SWITCHBOARDS, 
ELECTRIC BELLS, 
MEDICAL BATTERIES, 


AND A FULL SUPPLY OF 


Covered Wires and Elesivie Sundsis 


ALWAYS ON HAND. 
Send for Catalogue. 


DETROIT ELECTRICAL WORKS, 


Cor. 7th and Woodbridge Streets, 
DETROIT, MICH. 








IZINCS 
2 ———— 





LECLANCHE ZINCS, with thumb 
screw or patent spring connections, 
from pure spelter, and well amal- 
gamated. 

BUNSEN BATTERY ZINCS; MEDI- 
CAL BATTERY ZINCS; ZINC 
PLATES, &e. 








BURCLAR ALARM SPRINCS, 
A new and reliable spring, with rubbing contacts, 
Cpen or closed circuits. 


Electric Bells aesc.ivci2.. Batteries & Supplies. 
The Conn, District Telegraph & Electric Co., 


82 Bank,st. - - - = = « Anse incl IO 





Telegraph and Electrical 


Medical Pasteries, nventors’ Models, Experi- 
mental Work, and fine brass castings. Send for 
catalogue ©. 'B.JON ES & BRO. Cincinnati, ©. 


is important to u sae u mention this paper. 





PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
Ineulated and Bare, 





* Dleapher- Beonge,"* 


Combines High Electrical Conductivity and Resist- 
ance to Corrosion with lightness and Tenacity. 


Standard Sizes, 16, 17, and io, stuos’ Gauge. 


ADDRESS 5 


The Phosphon-Sronze Sung C, ini, 


~ 612 ARCH ST., PHILADELPHIA, PA. ° 
Owners - of - the - Umted - States - Phosphor-Bronze - Patents. 
Sole Manufacturers of Phosphor-Bronze in the United States. 


CONNOLLY BROS., 


Patent Attorneys 


AND SOLICITORS, 
Pittsburgh, Pa.; 
PHILADELPHIA, PA., 

Mutual Life Ins. Building, 10th and Chestnut Sts.; 
WASHINGTON, D. C., 
CORNER 6th AND F STREETS. 


Electrical Cases a Specialty. 











Ww. 


- MARKS, Supt. 


THE — CUTTA-PERCHA CO., 
420 to 426 East 26th St., N. Y., 


Have improved machinery and increased facilities for making 


© Submarine, Subterranean and Aerial Cables. 


We guarantee our productions 


TO BE SUPERIOR TO ANY IMPORTED, 


and to sell at prices which will render importation unnecessary. 
All the GUTTA-PERCHA insulated cables made in this 
country have been manufactured at our works. 


All kinds of Insulated Wires at the Lowest Prices. 


PUBE GUTTA-PERCHA FOR ALL PURPOSES. 
HENRY A. REED, Sec’y. 


Disque Leclanché Battery 


A SAVING OF TWO-THIRDS OF THE 
COST OF TRANSMITTER BATTERIES. 


The particular attention of telephone companies 
is called to the great economy involved in the use 
of “ DISQUE ” over any other form of Leclanche 
Battery ; its present low cost being such that, in 
q quantity, the Complete Disque Cell is furnished for 
ll the price of a sing’e pair of prisms, while instead 
4) of requiring renewal once every four to six months, 
| the Disque Porous Cup does first class transmitter 
}) and bell work for from 18 to 30 months. 
i/| | The renewal of the porous cup costs but little 
| more than half the price for prisms. 

A number of the largest telephone companies in 
the United States have already availed themselves 
All Im) of this plain advantage, and are using our Disque 
MMM Battery exclusively. ‘ 

7@| As tothe many other forms of Sal Ammoniac- 
Carbon-Zinc,“ Open Circuit,” and “ Telephone Bat- 
teries,” it is quite apparent that their only 
advantage existed while high prices were charged for Disque Leclanché 
Battery. Now that the Disque, which is the foundation Sal Ammoniac 
Battery, and the best of any or all, has also become the cheapest, there can be 
no question as to the entire economy of its use above all others. 

















a. 
BATTERY, COMPLETE, $1.00/ZINC, WITH CONNECTOR, $ «10 
POROUS CUP, - 5 SAL AMMONIAC, 08 
CLASS JAR, ' =~ - COMPLETE CELL, SEALED, 1.20 


LARGE DISCOUNTS TO TELEPHONE EXCHANGES AND THE TRADE, 


All Disque Leclanche Batteries furnished by us are war= 
ranted to be in every particular the same original and 
genuine article which has during the past ten years 
become thoroughly well known as the best of all Open 
Circuit Batteries. 


J.H. BUNNELL & Co., 


106 & 108 LIBERTY*STREET, NEW YORK. 


Nos. 
SEND FOR OUR LATEST LARG +E ILLUSTRATED CATALOGUE, NO, 7, OF JULY, 1885. 








PORES? crry ELECTRIC WORKS, 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT CUT-OUTS, 


GANG SWITCHES, 


In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 
@ sale of any Electrical 
apparatus. (Electric 
Light a specialty). De- 
scriptions and prices on 
request. 





Correspondence 
Solicited. 


W, B. CLEVELAND, Prop. 
144 SUPERIOR ST., CLEVELAND, O. 





Handle removable, 





“THE ELECTRICAL REVIEW,”’ | 

Anillustrated weekly journal, is theackno' owledged lead- | 

er in the world of electrical science. Edited with care. | 

its editorial opinion is reliable, its news columns brigh at 

and instructive. $3.00 per year; single copies, 10 cents. 
23 PARK ROW, NEW YORK. 

2 Best advertising medium in the electrical field. 


Lowest Prices 
FOR 


BELLS, 








PERIMENTAL a 
Jones &Bro. 
WORK Srichiry, Mbosseice tir topes E. W. HAZAZER, 











83 Murray St., N. Y. 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


For Telephone, Telegraph and Electric Light. 


OFFICE, LINE, 
AND 


ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST., 








MITCHELL, VANCE & CO, 
Ss Rh 
—=M ANUP ACTURERS, 


Have added a department for the Meantostune of 
Electroliers and other fixtures adaptable to any 
system of Incandescent Electric Lighting, also Com- 
b nation Fixtures for both Gas and Electric Light 
Estimates and designs furnished upon application. 


836 & 838 BROADWAY, 





























NEW YORK. PHILADELPHIA, PA. 
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4 | Established 1866. 357 FOURTH AV., N.Y. 


CURT W. MEYER, 


Mw: fantnri: Macteiai 


and In of 
The unprecedented ¢ CURT BATTERY ”’ in great demand. 


“The Student’s Electrical Cabinet,” an instructive 
gift’ Electro-Medical Batteries, Electric 
Illuminators, and all kinds of electri- 
cal supplies, Optical Goods, etc. 


ee” SEND FOR CIRCULARS. 


QTANDARD 
ELECTRICAL 
INSTRUMENTS. 
Galvanometers, Besistance Coils, 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt’s Speed Indicator, &¢, 
ELECTRIC MFG.Co, 
P. O. Box 60, Troy, N. Y. 











These carbons ere. zaodle of the 
BEsT ATERIALS, 
and with the > hater r, hapeaeel machinery, of any 
required degree of hardness, and can be 
used in all makes of Electric Lamps. 

The regular sizes, 12 inches long, run from inch 
to 1 inch diameter, -gyarying b sixteenths. 
Special LENGTHS and SIZES to Order. 

A large and complete stock always on hand. 

The want of a high order of battery plate has 
long been felt. Those wishing such would do well 
to use the 

BOULTON PLATES. 

Special attention is given to the manufacture of 
alls a s to order 

Price Lists and full information furnished on 
applic: atic on. 

Also Exclusive Agents of the celebrated 
AUSTRI AN Cored CARBON 
for the United States. 


Boulton CARBON WORKS, 


Foot of Wilson Avenue, 
CLEVELAND, OHIO. 


Telephone Stocks 








STAR IRON TOWER CoO. 
Manufacturers of the 
Oo’Beirne Patent 


TOWERS »° MAST ARMS 


Electric * Fighting, 
Publishers of the 


AMERICAN "ELECTRICAL DIRECTORY 


Fort Wayne, Indiana. 


CARBONS 








10 FOR ARC LIGHTING. 
Chicago Local Stocks & Bonds Only ee ~ Natural Gas, 
BOUGHT AND SOLD ‘ 


On Commission by the Undersigned. 


Ss. G.I YNCH, 
144 La Salle St., Chicago (formerly Lynch & Banta). 


{DIAMOND CARBONS. 





PITTSBURGH CARBON CO. lim’, 


PITTSBURCH, PA. 





THE WALLAG 


| The ELECTRICAL SuPpLy CO.17 Dey St, New York. 





And 175 and 177 LAKE STREET, CHICAGO, 


STANDARD UNDERGROUND CABLE COM’Y, 


MANUFACTURERS OF 


The WARING ANTI-INDUCTION and BUNCHED 


Telegraph, Telephone and Electric Light, Underground and Submarine 
ome (A IS TESS ee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS. 
No. 128 Pearl St., New York City. {As aov%..} No. 88 Fourth Ave., Pittsburgh, Pa. 


Consolidated Electric Light Co. 


Owning and Operating the 


SAWYER-MAN PATENTS. 


EXECUTIVE OFFICES: | PHILADELPHIA OFFICE: 








205 Walnut Street; 


Uniformity, Durability & Superior Light. | / 





| 
Mutual Life Building, | Cl concent 
NEW YORK. | 4 Pearl Street, 
CUARLES H. BANES, HUGH R. GARDEN 
President. Vice President. 


HENRY C. DAVIS, Treas. and General Manager. 


} Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


ESTIMATES FURNISHED for the Thomson - Houston 
System of Are Lighting. 


CHICAGO, TRAILWAY TELEGRAPH SUPPLY CO, suo 


Manufacturers of 


> Teleoraph Instruments & Supplies. <- 


Our Shop is now Fully equipped for Turning Out all kinds of 


SUPPLIES, and in any Quantities. Special or Experi- 
mental Work promptly done. We can furnish FROM OUR STOC 
Telegraph and Telephone Wires, Telegraph Instruments and Supplies, Electric Light Supplies, 


Battery Materials and Batteries Complete, Electric Gas Lighting Apparatus, 
Electric Bells, Telephone Supplies, ae. 


TWO oF OUR LEADING SPECIALTIES te MAGNETO BELLS 4X» ANNUNCIATORS. 
RAILWAY TELECRAPH SUPPLY CO., 


UNION and FULTON sTs.,, CHICAGO. 
PLEASE MENTION THIS PAPER, 








ELECTRICAL 





HENRY B. LYTLE. CEO. L. BEETLE. 


LYTLE z COMPANY, 


15 CORTLANDT STREET, NEW YORE. 


MANUFACTURERS’ ACENTS. 


Electrical Supplies and Apparatus 


OF EVERY DESCRIPTION. 
——<}———— 


LICENSEES 


TELEGRAPHIC TIME COMPANY 


Wisconsin, Minnesota and Kansas. 
Information Furnished Upon Application. 


WARNER'S PATENT ELECTRIC GAUGE 


FOR INDICATING THE STRENGTH OF 


BATTERY CURRENTS, 


ACCURATE, RELIABLE. 





SIMPLE, 


The condition of a cell of battery or the 
strength of a battery current passing over a 
line can be ascertained in a moment by the 
A most inexperienced. 


vanes FOR TELEPHONE, sores 
LOCK, FIRE ALARM OR O OTHE 
ELECTRIC SERVICE. 


Full particulars by mail on application. 


LYTLE & CO., 


SOLE AGENTS, 


No. 15 Cortlandt Street, New York. 
B. TROFKFPF,, 
MODEL and Send for Circulars, The Cheapest House In the Trade for 
XPERIMENTA CEJones&Bo, ELECTRIC BELLS, 
CINCINNATI,O. | RUHMKORFF SPARK COILS. 
WORK srastiite. Mecnes av rs sonal 285 Atlantic Avenue, Brooklyn, I. I. 














THE 


United States Electrie Lighting Go. 


SOLE MANUFACTURERS OF 


WESTON 
DYNAMO MACHINES 


FOR BOTH 


Are and Incandescent Lighting and Electroplating. 
WESTON + ARC + LAMPS, 


Weston Incandescent Lamps, 
ELECTRIC MOTORS, AUTOMATIC REGULATORS, 


Fixtures, Fittings, &c. 


THE WESTON SYSTEMS oF 
Are and Incandescent Lighting 


ARE SUPERIOR TO ALL OTHERS IN 


EFFICIENCY, SAFETY, RELIABILITY Ano 
Perfection « Automatic Regulation. 








Full information with prices and Estimates furnished upon application, 


General Office, 59 & 61 Liberty St., New York. 
Chicago Office, 185 LA SALLE STEET. 
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TELEGRAPHIC TIME COMPANY, 


(4 & 15 TEMPLE COURT, 5 BEEKMAN ST. 


NEV Yornkz. 








OWNERS OF PATENTS COVERING THE ONLY COMPLETE 
“LECTRIC TIME SYSTEM, WHICH HAS BEEN SUCCESS- 
FULLY OPERATED ON AN EXTENSIVE SCALE, 
IN THE WORLD. 





HIs Corem 3 poooeer or anized, has acquired all the Patents and Contracts 

of the TELE H COMPANY and alarge number of valuable and 
entirely new a) Pi nnn mg evade Electro-Mechanical Clocks and Synchronizing 
Devices, Two years of service in New York, Boston, Providence and other large 
New England Cities have demonstrated the perfect reliability of this System, 
Highest testimonials at the ar oe Electrical Exposition and from Elec- 
trical Experts and practical Clock Manufacturers and ealers, also from 
are who are using the System in 20 of the prominent cities of the 

nited States. 


TERRITORIAL RIGHTS FOR SALE UPON LIBERAL TERMS. CORRESPON- 
DENCE SOLICITED IN RELATION TO THE INTRODUCTION OF THE 
BUSINESS INTO PORTIONS OF THE UNITED STATES FOR 
WHICH LICENSES HAVE NOT BEEN GRANTED, 


DAY'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 








The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either in the air or underground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products, The present high’ standard and uniform 
quality of Kerite is the result of 30 years’ experience. 


The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they ‘:c:ng the most practical and 
durable in the market, 


TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 
RINE or UNDERGROUND work a specialty. Estimates for c omplete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Manufacturer. 


CLARK B. HOTCHKISS, Gen’! Agent, 
Telephane Cable. 120 BROADWAY, NEW YORK, 


CS THE BEST IS THE CHEAPEST. ert)! 


The Brush- Swan Electric Light Co. of New England. 


. STRONG Peas. WHITNEY, Secretary. 
z “p JUILLIA Vice-President. 4 W. ABORN, Treasurer, 
SOHN B. POWELL, General Manager. 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORK. 


WHERE ELECTRICAL ey FOR ALL THE VARIOUS MODES 
LIGHTING AND TRANSMITIING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 


NO OTHER EL ae aa APPARATUS IS AS DURABLE, 
E FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 
Arc Lights of various Sizes. 
Arc and Incandescent Lights from one Dynamo and Circuit. 
Incandescent Lights of various Sizes from Special Dynamo for 
Central Station Lighting. 


Surveys and Estimates Furnished by Experts. 








I Ii 
38 Conductor 








YSTEM 
COMPRISES: 
Cost of Apparatus Greatly Reduced. 





7" This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, 
of Cleveland, for the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland, 
and the District of Columbia; also the Swan Patents for the same territory. 

W. F. SWIFT, Secretary. 


W. 7%. POSSONS, Assi. Supt. 





J. J. TRACY, Vice-Prest. 
N. 8S. POSSONS, Supt. 


G. W. STOCKLY, President. 
’ J. POTTER, Treasurer. 


THE BRUSH ELECTRIC C0., 


The Sole Manufacturers, under all the patents of Charles x Brush, for Electric Lighting, Storage 
Bz or Carbons, Electro-Plating Machines, Electric-Motors 
VE FURNISH the ONLY COMPLETE and PERFEUT SYSTEM OF ELECTRIC LIGHTING. 
Socians for Are Lighting, giving lights of 1,200, 2,900, a 4,000 and up to 100,600 candle power. 
- No. 8 [a one 65 lights of 2,000 c. p. with about 45 H. P 
Over twenty different styles of arc lamps, for indoor and outdoor use, and for tower lighting. 


MACHINES «INCANDESCENT LIGHTING, 


adapted for use with Swan Incandescent lamps. These machines are automatic and do not require the 
use of any switches or resistances outside of t xe machine to govern the current. Will run any number 
of lamps from one up to the full capacity of the machine, without change of speed and without the use 
of any apparatus outside of the machine. 

Our prices are lower than other makers 

Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the 
only practical ones offered in the market. They are especially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient to use power during the day to store 
up the current. There are thousands of such places where our storage battery must eventually be used. 


CARBONS For ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon factory 
in the world and our prices are very low. 


ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are the most economical 
producers of power and will yy tant used by Lighting Companies and others where small powers are 
required. 


THE BRUSH ELECTRIC CO., (sa, A, 





























ANSONIA BRASS & COPPER C0. 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warerooms: 19 & 21 Cliff St., New York. Factories: Ansonia, Conn. 


HOLMES, BOOTH & HAYDENS, 


Manufacturers of 


Hard-drawn Copper Wire 


For Telegraph and ‘Telephone. 


Patent Electric Light Wire, Magnet Wire, 
Patent “K.K.” Copper and Iron Wire, &. 


Sole Agents for the 


Forest City Carbon Mfg. Co. 
NEW YORK, BOSTON AND PHILADELPHIA, yJActontes: 


Waterbury, Conn. 


BRD GEPORT BRASS CO., 


BRIDGEPORT, CONN., 


INCORPORATED 1865. 


BRASS, COPPER AND GERMAN SILVER 


WIRE 4x> ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a os 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 
The Armington & Sims 


AUTOMATIC CUT-OFF ENGINE. 


all purposes where power 


CLOSE REGULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE, 











Wor is required, 





_1700 Engines in Use. 


Ov er 


SELLING AGENTS; 


JARVIS ENGINEERING CO., 61 Oliver St., Boston. | T. W. ANDERSON, New Orleans, La. 
POND ENGINEERING CO., St. Louis, Mo. | E. P. HAMPSON & CO., 36 Cortlandt St., New York. 
3. F. RANDALL, Warren, Ohio. TANNER & DELANEY ENGINE CO., Richmond, Ya. 
JOUN R. MARKLE, Detroit, Mich. | MORTON, REED & CO., Baltimore, Md. 
li. B. SMITH MACHINE CO., 925 Market St.,Phil., Pa. | WM. MINNIGERODE, Atlanta, Ga. 

tF. H. HAYWARD, 56 Dearborn Street, Chicago, Ill. 


Shultz Belting Company, 
SHULTZ PATENT FULLED LEATHER BBELTING AND LACE LEATHER. 


Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned, but rawhide fulled and softened ’ by our patente aS my ys Our Belt- 
ing is more pliable, hugs the pulley better, transmits more power than any other, and is the only perfect 
ELECTRI LECTRIC }.JGHT BELT MADE. Agents in all cities. Send for trial belt. 


THE ELECTRICAL SUPPLY CO. A ol. ‘bi oe 
y ‘ eria able i 
Insulated = THE BEST IN THE MARKET. P» 


| 
OF EVERY DESCRIPTION, | SEND FOR SAMPLE AND PRICES. 














| PROVIDENCE ELECTRIC SUPPLY C0., 


Providence, R. I, 

















TELEPHONE, AND 
TELEGRAPH SUPPLIES. 


. 17 DEY 8T., NEW YOPK. 
Warehouses : *17¢'4 177 Lake st Guicaro. 

















OAK BARK ELECLRIC BELTING. 
No. 8 ¥erry Street, N. ¥. 














